Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


P  R  O  1'  1    K  T  Y     OP 


wmrks. 


1817 


AKTES      SCIENTIA      VERITAS 


i 


f 


P  R  O  I    I    K  T  Y     OP 


^fh  iHlijl'Jl 


1817 


AKTES      SCIENTIA      VERITAS 


I 


j^mmmmmmf^i^'^'*''^*—^ 


^PHILOSOPHICAL 

TR AN  S  AC  T I 0N& 

Giving  Some 

ACCOUNT 

O  F    T  H  E 

PrefentUndertakings^StudiesandLahours 

O  F    T  H  E 

INGENIOUS, 

In  Many 

Confiderable  Parts  of  the  WORLD. 


VOL.  XXXL    For  the  Years,  1710,  1711. 


L    0    If  J>    0    V: 

Printed  for  W.  and  J.  I  n  n  t  8,  at  the  Princes-Arms, 
at   the  Weft  Corner  of  St.  Paul's  Church- Yard. 

MdCC  XXIII. 


9 

4( 


T  O 

Sir  Ifaac  Newton,  Kt. 

PRESIDENT, 

And   to    the 

COUNCIL  and  FELLOWS 

O  F    T  H  E 

Royal  Society  of  London, 

FOR 

Improvbg  Natural  Knowledge, 

Tbi8  THIRTY  FIRST  Volume 

OF 

Philofophical  Tranfadlions 

Is  Humbly  Dedicated 

BY 

Their  mft  Obliged^ 

and  tmfi  Otedient  Servanf, 

James  Juriuy  R.  S.  Seer. 


/ 


9    • 


; 


t<?V 


Numb.  ^64. 
Beginning  the  Thirty  I  irft  Volume. 

PHILOSOPHICAL 

TRANSACTIONS. 


For  the  Months  of  January ^  Feb.  March  and  Afril   1720. 

^^^■^■^^—iF— ^i— —  '  '   '       — ^»^  Ilia.    ..    ■  I       ■  iiMi  ■■  . 

Vye  CONTENTS. 

I.  Some  Remarhs  on  a  late  Effaj  of  Mr.  Caffini,  vrhereh 
he  frofofes  to  find,  by  Ohjervation,  the  Parallax  and 
Magnitude  of  Sirius.  Bj  Edmund  Halley,  L.  L.  D. 
Aftron.  Reg.  Geom.  Prof.    Savi!.  (g  R.  S.  S. 

If.  An  Account  of  the  External  MaxiUar,  and  other  S/ili^ 
vary  Glands  :  Mfo  of  the  Infertions  of  all  the  Ljmfha^ 
ticks  ( as  vrell  above  as  belorv  th^  Subclavians )  into 
the  Veins  ;  rphich  Glands  and  Infertions  have  not  hi* 
therto  been  mentioned,  or  not  truly  defcribed  by  any  Au^ 
thors.  By  Richard  Hale,  M.  D.  Reg.  Sec.  &  CoL 
Med.  Lond.  Sec. 

III.  De  Pcfie  Conftancinopoli  graffante.  Auflore  nufero 
V.  CI.  Emanuele  Timone,  M.  D.  Hoc  fcriptum  ah 
AuEiore  Clarifftmo^  qui  Conflancinopoli  fer  multos  an- 
nos  Medicinam  Jecerat,  Excellent iffimo  Abhgato  Brican- 
nico,  Robetco  Suctony  Ecf.  Aurato,  traditum,  ejufdem 
Equitis  fermiffu^  cum  Societate  Btgia  communicavit 
idem  R.  Hale,  M.  D. 

IV.  An  Account  of  a  Luminous  Appearance  in  the  Air^ 
fee n  at  Dublin  ^;i  January  the  izth,  lyZ.  B)f  Philip 
Pccival,  ffq;  Brother  to  the  Right  Hcnourable  the 
Lord  Hercival,  F.R.  S.  and  communicated  by  his  Lord/fip 
to  tie  Royal  Society. 

V.  0/ 


V.  Of  the  hfnlt^  #/  the  Sfhere  *f  Pix'il  Stars,  By  Ed- 
mviul  Halley,  L.  L.  D.  R.  5.  S. 

VI.  Of  the  ttumber.  Order,  andUght  ef  the  Fix' d  Stan. 
Bj  the  fame. 

Vir.  An  JccMHtt  #/  the  Method  ef  making  Sngar  from 
the  Jniee  §f  the  Maple  Tree,  in  New  £agland.  Bj 
the  HemnrabU  Paul  Dudley,  %  F.  R.  S.  Ctmmu" 
nictted  by  John  Cbambcrlayne,  Ejq. 

VIII.  A  Ctf  J  of  an  Affidavit  made  in  Scotland,  emem* 
ing  a  Bufs  Uving  4  teniderahU  time  nithont  Food. 
Comnmmeated  by  Patrick  Blair,  M.  D.  F.  R.  & 

IX.  A  Difconrfe  eoneerning  a  Method  of  difcovering  the 
Firtnes  of  Hants  by  thtir  External  Stmanre*  By  the 
Same, 

X.  A»  AftoMtt  of  a  Book,  Entttnled,  Geometria  Orga- 
jiica,  five  DeTcriprio  Linearum  Currarum  Utiiver- 
lalis.  Anaore  Coliao  Mac  Laurin,  Mathefeos  in  Col- 
Jegio  MiVi  Abredanenji  Profeffore,  &K.S.& 


I.  Sme 


( I ) 


L  Some  Remarks  on  a  late  Ejfay  of  Mr.  Caflini, 
wherein  he  propojes  to  finJy  by  OhferVationy  the 
Parallax  and  i/iagnitude  of  Sirius.  Sy  £d» 
mund  Haiiey,  LL.D.    R.  S.  S« 

Y  N  the  Memeires  of  the  Rrfd  AiAdemie  of  Fdris^  for 
J[  the  Year  17 Vj*  but  now  very  lately  pubJiflied, 
there  is  one  very  remarkable  Eflay,  by  Mr.  Csffinu  con* 
cerning  cbe  Annual  ParaUdx  of  the  Fix'd  Stars,  and  par- 
ticularly of  Shins  J  and  in  conduHon,  he  determines 
the  Diameter  of  Sirins  to  be  as  roucfar  bigger  than  that 
of  the  Snn^  as  the  Snn^o  is  greater  than  that  of  the 
Earthy  which  he  fuppofes  to  be  lOO  times :  And  the  di- 
ftance  from  the  Sun  to  the  Earth  being  certainly  about 
)oo  Diameters  of  the  Snn,  it  will  follow,  that  the  Globe 
of  Sirins  muft  be  a  Sphere,  whofe  Diameter  muft  equal 
the  diftance  between  the  Earth  and  Snn. 

To  prove  this,  h«  tells  us  that  be  made  u(e  of  an 
excellent  Telefcope  of  34  French  Feet,  or  36  Englifh, 
leaving  an  Apenure  of  but  an  Inch  and  half,  to  take  off  the 
fpnrious  Rays  of  the  Star,  which  then  appeared  round, 
and  (iiffidently  well  defined ;  and  comparing  his  Bqdy 
to  that  of  Jnfittr,  which  he  fays,  was  then  50  Seconds 
Diametert  he  found  that  the. Diameter  of  Jupiter  was 
ten  times  greater  than  that  of  the  Star,  which  by  con- 
fequence  was  (een  under  an  Angle  of  about  5  Seconds ; 
which  is  his  firft  Pofition. 

Then  he  tells  us,  that  to  make  the  Obfervations  of 
the  Pteallaz  of  this  Star  with  all  the  ezadnels  polTible, 
be  employed  a  Telefcope  of  tbnt  Feet^  in  a  Copper 

A  Tube, 


Tube,  having  fixed  in  the  common  Focus  of  the  two 
Glades,  four  thieads  eroding  one  another  in  the  Center^ 
under  Angles  of  45  Degrees.  This  Tube  he  firmly  fix'd 
to  the  Plain  of  a  Muril  Arch^  which  had  been  for  above 
30  Years  immoveably  cemented  to  the  Wail  of  the 
Ropt  Ohfcrvatprjj  to  which  he  chofc  to  fix  it,  becaufe 
of  the  great  Solidity  thereof,,  and  its  being  therefore 
the  lefs  liable  to  (hake;  and  that  after  having  flood 
30  Years,  there  was  no  fear  of  its  fettling  any  further  in 
the  fpace  of  one  Year ;  bcfides,  that  it  was  eafy  to  per« 
ceive  if  any  fuch  alteration  (hould  happen  to  ir« 

Having  therefore  fix'd  his  three  Foot  Tube  as  above, 
(b  that,  about  the  beginning  of  April,  1714..  tfew  Stile, 
(I  fuppofe,  becaufe  then  Sirius  was  in  Square  to  the 
Sun  )  the  Star  being  exadly  in  the  Meridian,  pad  over 
the  Center  of  the  Tube,  he  obferved  that  on  the  xoth 
of  April  the  Star  touched  the  Horizontal  Thread  with 
its  under  edge,  being  apparently  all  above  it.  in  the 
inverting  Tube,  but  really  below.  On  the  lyth  of  Maj, 
and  6th  of  June,  it  pad  again  by  the  Center.  On  June 
the  a 7th  it  appeared  a  little  under,  and  on  /iv// the  9th 
it  was  found  to  touch  the  under  part  of  the  Thread.  On 
Offoher  the  5th  it  again  pad  by  the  Center;  but  on  De^ 
cember  the  19th,  't  touched  the  upper  part  of  the  Thread* 
fa*iuarj  the  i8th,  i?!^.  being  the  colded  Day  of  that 
Winter,  it  pad  exadly  by  the  Center;  and  on  the  X7th 
of  March^  and  the  id  of  Aprii  it  almod  touched  the 
upper  fide  of  the  Horizontal  Thread,  from  which  it 
feeni'd  a  little  feparated.  But  on  June  the  7tb^  it  pad: 
a  little  under  the  Center ;  and  on  June  the  x9tb,  the 
Sun  being  then  in  conjunction  with  Sirius^  it  pad  under 
the  Thread,  fo  as  to  touch  it  with  its  upper  edge. 
Whence  it  appears,  that  in  the  (pace  of  the  whole  Year, 
there  had  been  no  other  variation  of  the  Meridian  Alti- 
tude of  Sirius,  than  the  breadth  of  the  Thread,  which 
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appear^  equal  to  the  Diameter  of  the  Star,  which  he 
takes  to  be  five,  or  at  moll  fix  Seconds. 

Suppofing  this  to  be  fo,  he  then  (hews  that  the  whole 
Diameter  of  the  annual  Orb  is  to  the  didance  of  SJ- 
rius,  as  the  Sine  of  6"  to  the  Sine  of  3 9°  3  3  the  Lati^ 
tude  of  the  Star,  whence  the  aforefaid  imm^nfe  mag* 
nicude  of  the  Body  thereof,  is  a  neceflary  Confequence. 

But  before  this  obtain  a  full  aflent,  it  may  not  per- 
haps be  amifs  to  enquire  whether  the  (iippos'd  vifible 
Diameter  of  Sirtus^  were  not  an  Optick  Fallacy,  occad* 
oned  by  the  great  contraction  of  the  Aferture  of  the  Ob* 
jeHGUfs:  For  we  all  know  that  the  Diameters  of  AU 
debaran  and  Sfica  P^irghis,  are  fo  fmall  that  when  they 
happen  to  immerge  on  the  dark  Limb  of  the  Mccff, 
chey  are  fo  far  from  loofmg  their  Light  gradually,  as 
they  muft  do  were  they  of  any  fenfible  magnitude,  that 
they  vanifli  at  once  with  their  utmoft  Ludrc ;  and 
emerge  Jikewife  in  a  Moment,  not  fmall  at  fird,  but  at 
once  appear  with  their  full  Light,  even  tho'the  Emerfi- 
on  happen  very  near  the  Offp  5  where,  if  they  were  four 
Seconds  in  Diameter,  they  would  be  many  Seconds  of 
Time  in  getting  entirely  feparated  from  the  Limb.  But 
the  contrary  appears  to  all  thofe,  that  have  obferved 
the  Occultations  of  thefe '  bright  Stars.  And  iho':^ irhs 
be  bigger  than  either  of  them,  yet  he  is  by  far  lefs 
than  two  of  them  ;  and  confequently  his  Diameter  to 
theirs  is  lefs  than  the  Square  Root  of  i  to  1 9  or  than 
1 4  to  10;  whence,  in  Mr.  CaJJini^s  excellent  3<5  Foot 
Glafs,  thofe  Stars  ought  to  be  about  four  Seconds  in 
Diameter  ;  and  they  would  undoubtedly  appear  fo,  if 
▼iew'd  after  the  fame  manner ;  whereas  we  are  aliunde 
certain,  that  they  are  lefs.  than  one  Hngle  Second  in 
Diameter.  The  great  ftrength  of  their  native  L^ght, 
forming  the  refemblance  of  a  Body,  when  it  is  nvthing 
dfe  but  the  fpiHiiude  of  their  Rays^ 
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As  CO  the  ociiet  part  of  the  Argument,  that  the  alee* 
ration  of  the  declination  of  Sirius^  on  the  icon  of  the 
accefi  of  the  Earth  in  Vcceniber.,  and  its  rccels  in  Juntf 
amounts  to^  Seconds;  I  can  only  remark,  that,befidcs 
that  a  RsstiMs  of  )  Feet,  as  it  (eems  that  made  ufe  of 
was  no  more,  is  romewhat  too  fmaii  for  (b  extremely 
nice  an  Obfervacion,  6"  iKtng  fubtended  by  the  .-^ 
part  of  an  Inch,  fome  of  the  Obfervations  before  recited 
do  plainly  (hew,  that  the  Refraefhn  of  the  Meitim  did 
intermix  with  thofe  Dificrences  that  might  be  occafioncd 
by  the  TdralUx^ 

But  the  principal  Objedion  againft  the  Conchifion 
of  this  Argument,  fcems  to  be,  that  the  Meridian  al- 
titude of  SirMs  at  Pdris  being  under  xf  Degrees,  the 
onlinary  Refradion  of  the  Star  b  i'  55''  or  115  Se« 
xonds ;  and  the  Barometer  rifmg  and  falh'ng  above  two 
Inches  in  Thirty,  (hews  that  the  denjltj  ofthe  Air,  on  that 
(core,  may  be  a  1 5th  part  more  at  one  time  than  ano- 
ther. Whence  the  Refradioos  being  always  proportional 
to  the  Je$i/!ty  of  the  Medium^  as  we  have  all  teen  it  often 
demonftrated  by  Mr.  JFiawksbee,  boih  in  P^dct$$^  and  in  a 
MMbh  and  trtblj  xpndenfed  Air^  it  is  plain  that  in  that  AK 
citocle  the  Refradion  of  a  Star  mav  differ  about  7  or  8 
Seconds,  or  the  1 5th  part  of  1 1 ;  ,  which  is  more  than 
the  whole  PardUdx  fuppofed  to  have  been  obfcrved. 

It  were  to  be  wiih  a  that  Mr.  CdJ/lni  would  pleafe 
to  try  this  Matter  by  the  LtfciJd  Ljrd^  inftead  of  iS/- 
riM,  which,  tho*  fomewhat  lefs  than  him,  is  as  near  to 
the  Sd^Mdl  CplMfi,  and  has  much  creater  Latitude,  be- 
ing but  dS  ^dd.  from  the  Fple  of  the  Eeliftlck^  whence 
its  Parallax  woold  be  fo  much  greater  i  and  being  at 
Pdrii  within  lojprdd.  of  the  Zemtb^  the  grand  Ob)e- 
dion  of  the  difia:ence  of  Refradion,  wouU  be  almoft 
wholly  removed. 
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IL  Jn  Account  of  the  ixternal  Maxillary  and  other 
Salivary  Glands :  Jl/o  of  the  h/ertions  of  all  the 
Lymphatickf  (  as  weU  aioVe  as  helom  the  Suhcla^ 
Vians  )  into  the  Veins ;  which  Glands  and  Inferti^ 
ons  have  not  hitherto  heen  mention  d^  or  not  trulf 
defcrihed  hy  any  Authors,  ^y  Richard  Hale^ 
M.  D.  Reg.  Soc  t^  ColL  Med  Load.  Soc 

^'T^H  E  external  Maxillar  Glands  in  Brutes  are  of  the 
JL  Conglomerate  kind*  They  lie  eztemaUyt  late-^ 
rally  ^lengthways)  on  the  lower  Jaw,  partly  under  the 
Dtfr€§9r  lAhintm^  and  partly  under  the  Bucinsten  A 
flrong  Membrane  intervenes  between  tbefe  Glands  and 
the  Jaw  on  one  fide,  and  between  them^and  the  Buccal 
Glands  on  the  other  fide.  They  are  mote  or  left  red 
( like  the  Pdncress)  according  to  the  quantity  of  Blood 
that  remains  in  them,  otheswife  their  Subftmce  it  whitt. 
Tbefe  Glands  receive  Arteries  firom  the  enemal  Ca« 
rorids.  Veins  fifom  the  external  Jugulars,  and  Nerves 
from  the  third  Branch  of  the  Par  ^imma. 

The  Number  of  excretory  Duds  from  tbefe  GlandS| 
is  nor  always  the  fame,  in  the  fame  fpedes  of  Animals. 
In  Cows  generally  fourteen  are  difcovered  by  the  Probe» 
Their  Orifices  are  valvular,  about  four  times  lefs  than 
their  Duds.  Every  Dud  is  about  half  an  Inch  from  the 
next*  Thofe  in  the  middle  of  the  Glands  are  largefl,  be* 
caufe  the  Glands  are  there  broadefl  and  thickeft*  The 
Du€te  don*t  communicate  with  one  anothert  nor  with  the 
BoccaL  Every  Dud  is  made  of  leffer  Duds  united,  whidi 
rife  from  the  Lobules  ( thro'  the  whole  fubftance  of  the 
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Glands)  which  condicuce  each  diftindLobe,  and  has  the 
fame  (IrucSure  as  the  Pancreacick  Du6t.  Each  Lobe  is 
deprefled  on  its  fides,  where  ic  is  joined  to  other  Lobes ; 
and  between  the  Lobes  many  Buccal  Glands  are  inter- 
fperfed. 

In  Calves  feldom  more  than  fix  or  feven  DucfJs  admit 
any  Probe ;  when  the  Animal  grows  older,  the  DudU  ap- 
pear more  plain  and  open* 

In  Sheep  fix  excretory  Du(5ts  are  always  found  in  each 
external  Maxitlar  Gland 

In  Dogs  and  Cats,  drc.  thefe  Du^s  are  fewer,  in  propor- 
tion to  the  fmallnefs  of  the  Glands.  Tis  obfervable  that 
thefe  Du&s  in  Dogs  open  obliquely  towards  the  Mouth, 
whereby  the  Saliva  may  be  better  mixt  with  the  Food  in 
Maftication;  which  might  be  ivvsUowed  unmixt  from 
another  flrudurc  of  Du^s,  in  thele  Animals  that  fwal- 
low  greedily. 

Dr.  IVharton  "^  firft  mentions  the  external  Maxillar 
Glands.  What  he  fays  of  them,  is  applicable  only  to 
their  appearance  in  Men,  in  which  Subjed^s  they  arc  of 
the  Conglobate  kind,  and  very  fmall,  unlefs  in  Scrophu- 
lous  and  Venereal  Cafes.  'Tis  plain  that  he  had  not  feen 
them  in  Brutes ;  for  in  his  Figures  (  which  were  drawn 
from  Brutes)  no  notice  is  taken  of  thefe  Glands.  He 
defcribes  then)  as  very  fmall,  and  calls  them  Emundorics 
of  the  Nerves,  which  was  the  Notion  ( in  his  time )  con- 
cerning (he  ufe  of  the  Conglobate  Glands ;  and  the  Sa* 
liva  was  faid  f  }  t^ervofo  Genere  profundi. 

^  Stcno  juftly  blames  Blajius  for  afcribing  to  the  exter- 
nal Maxillars  an  Excretory  Du(3  opening  into  the  Mouth* 
like  the  common  one  from  the  Parotid  Gland.  Yet  Steno 
fothcrwife  very  accurate)  does  not  truly  defcribe  thefe 
Glands,  nordiQinguifh  them  from  the  Buccal,  tho' they 

*  Cap.  zu  t  Cap,  2T.  pag.  134,  ^  Ob/,  Awnt.  p,  U- 
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arc  3s  ciaincS  from  the  Buccal,  as  the  Sublinguals  are 
froiv.  the  internal  Maxillars«  Stepic  divides  his  Buccal  into 
3  Parts.  The  large  Du(?}s  in  a  Line  rife  from  the  external 
N-axiliars;  and  how  diftindlthcfe  Glands  are  from  the 
Buccal  appears  plainly  in  Fig.  1 7th,  S/V.  Stefio*s  id  pare  of 
the  Buccal-  *  wtra  ef  iS,  ^  in  media  parte,  are  mark'd  e  f, 
in  Fig.  J  4.  qu£  tf/w,  &c.  higher  are  the  fame  e  r,  among 
the  PapiU^.  The  third  Part  qua  a  [i'.fmort  defcendtmt, 
ZTC  a  h  c  ^. 

The  external  Maxillars  differ  from  the  Buccal  in  big* 
ncfs,  figure.  ftrudJure,  particular  number  of  Duds,  co- 
lour, ^r.  The  Cuccali  Labial,  internal  Maxillar,  and 
fublingual  Glands,  arc  of  a  yellow  Colour;  beftdcs  the 
Buccal  are  (cparatcd  from  the  external  Maxillars  by  a 
(Irong  Membrane.  Indeed  many  of  the  Excretory  DuCts 
of  the  Buccal  Glands  open  near  the  Du(!9s  of  the  Maxil* 
Urs  (horn  whence  Steno  confounded  thefe  Glands)  buc 
they  do  lb  likcwi(e  round  his  own  Du(3^$  from  the  Paro- 
tids ;  and  lome  Duds  from  like  Glands  open  near  the 
Sublinguals,  as  alfo  about  tfuck's  Duds,  in  which  places 
the  Buccal  Du5s  arc  mod  numerous. 

In  fhorc,  there  is  a  very  great  Number  of  Excretory 
Duds  difperfed  all  over  the  Membrane,  that  invcfts  the 
Mouth,  FdHes,&f.  which  rife  from  Glands  that  lie  under 
this  internal  Membrane.  Thefe  Glands  arc  more  nume* 
rous  in  (bme  Parts  than  oth.'^rs,  2nd  receive  different 
Names,  according  to  the  Part  they  belong  to ;  as  Labia!, 
Buccal,  Palatine,  kS^c  Buc  thele  rre  fmaU  GianouJcs 
with  one  Excretory  Duc^,  and  tho'  they  (cpr\r-5te  Saliva 
like  the  large  Conglomerate  Gh^nds,  Pnrotids,  Maxil- 
lars, &c.  yet  they  differ  from  thefe  inCon^r';  *urc,  one 
common  Excretory  Du(9,  (Sc.  Whereas  the  exrc^-nal  Max- 
illars differ  from  all  th  •  other  Glands  of  the  Mouth,  wr» 
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by  many  ways  from  the  Buccal,  berides  their  Colour  ;  in 
which  particulari  they  are  alfo  diftinguilhed  from  the  in« 
ternai  Maxillat  and  Sublingual  Glands  )  they  differ  alfo 
from  thefe  as  well  as  from  the  Parotids,  in  having  a  great 
number  of  common  Excretory  Dufts.  This  numl^r  of 
Excretory  Duds  was  not  obferved  by  Stenp^  nor  did  he 
know  that  thefe  Duds  in  the  fame  Line,  were  the  Excre- 
cory  Duds  of  large  Conglomerate  Glands  ( like  the  Pa^ 
rotids)  diftind  from  the  Buccal 

Bdrthlinc  '^  mentions  the  external  Maxillar  Glands^ 
but  does  not  defcribe  them-  Iftffki  only  gives  them  a 
Place  in  his  Catalogue  of  Glands,  but  takes  no  farther 
Notice  of  them,  tho'  he  writes  a  ^  Book  chiefly  about  a 
new  Salival  Dud  rifing  from  a  Gland,  that  is  found  in 
no  Animal  befides  a  Dog. 

Mr.  Cffvrfer  had  never  (een  thefe  external  Maxillar 
Glands^  as  appears  by  a  Letter  of  his  (  now  by  me  )  writ- 
ten above  Twenty  Years  ago,  in  anfwer  to  one  1  lent  him 
upon  the  firft  diicovery  of  thefe  Glands.  The  external 
Maxillars  in  Men  (of  the  Conglobate  kind)  are  marked 
gt  in  the  fird  Figure  of  his  MjotomU  Reformat  a. 

The  Duds  of  the  external  Maxillar  Glands  are  oppo- 
fite  to  the  Orifices  of  Suno%  Duds ;  from  which  Glands 
and  Duds,  as  alfo  from  the  Buccal,  Labial,  and  Gingival 
Glands,  the  Saliva  flows  from  all  parts  of  the  Mouth 
without  the  Teeth.  From  WhAruri%  and  the  Sublingual 
Duds,  from  the  Tonfils^  Tmw^  Fretum  Stenonis^  Gin* 
gival.  Lingual  and  Palatine  Glands,  the  Saliva  is  deri--^ 
ved ,  from  the  upper  and  lower,  former  and  hinder  parts 
of  the  Mouth  within  the  Teeth. 

What  has  been  faid  of  thefe  Salivary  GlandSy  &c.  will 
be  beft  underHood  by  the  following  Figures,  which  were 
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drawn  for  me  in  OStcler,  1697.  at  Trin.  Coll.  Oxoiu  by 
Mr.  Burghers^  and  have  been  lately  compared  with  the 
Parts  themfelves  in  Cows,  Calves,  &c^  Tbefe  Figures 
are  part  of  many  more  taken  from  Preparations  at  the 
iame  time,  which  were  figured  in  the  fame  Order  as 
drawn.  This  is  the  Realon  that  the  Cuts  are  m.  iked 
in  this  manner,  and  it  can't  be  of  ufe  to  alter  thefe  Marks 
and  Numbers. 

The  Infertions  of  all  the  Lymphatick  Veilels  into  the 
Veins  can  be  di(covered  but  in  few  SubjedSi  and  no  Fif 
gare  has  yet  been  given  of  them. 

Thefe  Figures  (hew  the  Cour(e  of  the  Ljmfha  both  be^ 
low  and  above  the  Subclavians  in  Men,  and  Axillars  in 
Dogs.  The  Ljmfhd  below  the  Rectftieulum  Cbjli  is  con* 
▼eyed  from  all  the  infertour  Parts  by  a  great  number  of 
fmall  Lymphatickye(Ieb,which  uniting  with  others  ob* 
liouely  above  the  Valves,  become  bigger  in  proponion, 
till  at  lengith  they  conftitate  two  large  Trunks  near  the 
Emnlgents,  which  are  the  PedutnuU  or  Beginnings  of  the 
ReceftacmUm  Chjli.  The  Ljmfbaftom  the  Parts  above  the 
Subclavians,  is  derived  in  like  manner  from  lefler  Lym» 
phaticks,  to  the  common  Du  As  that  are  here  delineated* 

I  know  Peiquet  has  given  a  Cut  of  the  Thoradck  Du<3 
ifl  a  Dog ;  which  Dud  is  double  from  the  Recepucle*  and 
is  inferred  hf  four  Branches  into  eadi  Axillar.  I  believe 
with  *  BsrtMitfe,  (  who  has  borrowed  this  Figure  from 
PecMii )  that  fuch  an  Infertlon  is  a  lUfus  N^turd.  For 
rho  the  Thoracick  Dud  may  be  double,  and  is  fbmetimes 
divided  into  two  Parts  near  the  Subclavians,  yet  general? 
Iv  it  is  fingle,  the  Ljmpba  from  all  parts  on  both  fides  the 
Body  being  carried  by  proper  Lymphasduds  into  one 
eommoa  Thoracick  Du A,  that  conveys  this  Liquor,  to- 
gether  with  th*  Chyle  from  the  LadealSi  into  the  left 
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Subclavian  Vein,  by  one,  three,  or  more  Branches.  For 
there  is  as  great  a  variety  in  the  number  of  thefc  Bran- 
ches, as  in  the  places  of  their  Infertion 

Mr.  Covper  injeded  the  Thoracick  Dud  in  a  Hu- 
mane Subje<3:«  and  has  given  a  Figure  of  that  Prepara- 
tion in  his  Book  of  Anatomy.  But  this  Figure  is  imper- 
iFe(9,  and  the  Infertion  of  the  Thoracick  Du&  (o  ill 
drawn,  that  little  can  be  learnt  by  it  However,  no  Ana- 
comift  has  given  any  Cut,  that  demondrates  the  Inferti- 
ons  o(  the  Lymphaticks  from  both  Arms  and  both  fides 
of  the  Headt  (Sc  above  the  Subclavian  Veins,  which 
appear  fo  plain  in  chefe  Figures,  that  no  Defcripcion  can 
make  them  plainer. 

ExpUffaticn  of  the  Figures* 

Fig.  I  %.  Demonftrates  the  Paflages,  or  VefTels,  by  which 
the  Chyle  and  Ljmpba  pais  into  the  Veins  of  a  Dog« 

II,  IX  Thofe  Lymphaticks  that  bring  LjmphA  from 
the  Thighs  and  lower  Parts. 

13, 13  Are  lateral  Lymphaticks arifing from  theGroin> 
Tefticles,  and  neighbouring  Parts. 

14  The  Receptacle  of  the  Chyle. 

1 5  An  Indenture  in  the  Receptacle,  thro*  which  pafles 
one  Tendon  of  the  Diaphragm. 

16  Lymphaticks  from  a  neighbouring  Gland. 

1 7  Some  Lymphaticks  from  the  Diaphragm. 

18  An  Arcorv  that  ferves  the  Loins,  and  runs  through 
a  Divifion  of  the  Receptacle. 

19  The  PancrcAs  Afellii. 

%o  The  Vafd  LaSea  xdi  Generis. 

2 1  The  beginning  of  the  Daifus  Thoraeiciss. 

%2  Some  Divarications  of  the  Du£lus. 

*  Barth.  f,  dao. 

13  The 
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13  The  Continuation  of  the  Duff  us,  and  its  progrcfs. 

24  The  ^orta  Defeendcns^  N  B.  18,  24.  by  their  Pul- 
fation  C  and  the  Tendon  at  1 5 )  much  promote  the  A(^ 
cent  of  the  Chyle  and  Lymphs. 

15  A  common  Divarication  of  the  Du£V. 

i6  A  Lymphatick  from  Come  neighbouring  Gland. 

^7  A  double  Lymphatick  from  the  (econdary  Gland 
41,  in  Fig.  13. 

i8  That  part  of  the  DuSlns  Thcracicus  where  both  its 
Branches,  and  the  Lymphaticks  from  the  left  fide  of  the 
Head  and  left  Fore*  Leg  meet. 

39  The  Lymphaticks  from  the  left  Ode  of  the  Head 
and  lefc  Fore*Leg  united ;  they  lie  on  the  infide  of  the 
Vein. 

30  A  Lymphatick  with  a  Pin  in  ic  from  a  neighbou- 
ring Gland,  perhaps  the  Thymus. 

31  A  Lymphatick  from  the  Neck,  ^c-  It  is  divided 
and  enters  the  Jugular  by  two  diftindt  Branches  under 
the  Sdccnlus  4). 

3x  The  Lymphatick  from  the  right  fide  of  the  Head. 

33  The  Lymphatick  from  the  right  Fore-Leg. 

94  The  large  Sacculus,  or  Receptacle  of  the  Ljmphd^ 
on  the  right  fide,  that  receives  all  the  Ljmfha  on  that 
fidet  and  conveys  it  into  the  Jugular. 

3  $  The  Cava  Defeendens* 

36  The  yena  Ai/immaria^  which  is  fometimes  fingle. . 

3  7  The  rcrfa  SnbclavU. 

:?  8  The  Vena  Fcrubralis. 

39  The  Axillars. 

40  The  Jugulars. 

41  The  right  internal  Jugular  not  tnjeded. 

43  A  fmallfecondary  Lymphatick  Gland  on  the  back 
part  of  the  top  of  the  Thorax. 

4^  The  Sacculus^  that  receives  all  the  Chyle  and  Lym^ 
fha  from  the  whole  Body  (except  30,  3i,3i,33>340 
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and  difcharges it  into  the  Vein:  at  lead  wc  know  of  no 
other  Lymphaticks  chat  any  where  elfe  enter  the  Veins. 

44  A  Lymphatick»  (or  Membrane,  for  'twas  not  inje* 
Aed )  that  joins  39  to  the  largeft  Branch  of  the  Dm^ms 
Tbof  Miens. 

Fig.  13.  Is  the  upper  part  of  F/J.  TT.  reversed,  the 
Dud,  &€.  being  turned  up,  that  the  Infertion.  both  Smc^ 
€Mli,  &c.  may  be  better  difcovered. 

This  is  to  be  explained  by  the  preceding,  and  has  only 
from  41  to  44  more  Figures  than  the  upper  part  of  Fig. 
i3.  has;  all  whicl  are  already  taken  notice  o^. 

M  B.  In  this  Sulked  the  Chyle  and  Ljmpha  are  emp* 
tied  into  the  Jugulars,  and  not  into  the  Axillars ;  they 
are  fometimes  emptied  partly  into  the  Jagular,  and  panly 
into  the  Axilbr,  or  Subclavian.  In  .Men  generally  into 
the  Subclavian. 

Fig.  14.  Reprefents  part  of  the  Left  Cheek  of  an  Ox^ 
(eparated  from  the  lower  Jaw^bone^  with  the  external 
Maxillar  Glands,  its  Dudts,  &c. 

if^f  )f  C^^*  to  14.  Bridles  inferred  into  the  Duds  of 
the  external  Maxillary  Gland  1 1  L  Thefe  Duds  open 
(loping  into  the  Mouth,  for  the  better  mixture  of  the 
S4Uvd  with  the  Food. 

1  s  The  Dud  3  iojcded  with  Wax,  to  difcover  its  di* 
▼ifion  and  bignefs,  in  refped  of  the  Orifice. 

itf  A  Lobulus  of  the  Maxillar  Gland.  Its  excretory 
Dud  is  filled  with  Wax,  and  ends  at  15. 

17  The  Dud  I  kid  bare  and  opcn'd,  to  fliew  its  large 
Cavity,  &c. 

A  At  Part  of  the  Mufclcs  and  Fat,  ^c.  belonging  to 
the  lower  Jaw. 

B  B,  Part  of  the  internal  Membrane  that  invefla  the 
Mouth. 

sbci/.  Bridles  in  thofe  Duds  of  the  Buccal  Glands^ 
m  n,  that  I  could  pals  any  into. 

ee  i,  Thofe 


eee,  Thofe  Orifices  of  the  Buccal  GiaoduIeSi  that  were 
too  little  to  admit  Bridies. 

k  kk,  The  Papilla  on  the  infide  of  the  Mouth* 

/  /  A  The  Lobes  that  conftitute  the  external  Maxil- 
lar  Gland. 

mmm,  The  Orifices  of  the  Labial  Glandules  f  p,  that 
were  too  fmall  for  paffing  Bridles. 

ntf  n.  Buccal  Glandules  inter(per(ed  between  the  Lo- 
bules of  the  Maxillar  Gland. 

fiffM  near  r  r  r^  Part  of  the  Buccal  Glandules,  where 
they  appear  thickeft,  and  are  rais'd  to  difcover  the  Du^ 
rrr^  running  under  them. 

fpp.  The  Labial  Glandules  like  the  Buccal*  Mr.  Oir- 
fer  in  Fig.  4.  letters  them  H,  H. 

rrr.  The  Duds  marVd  6,  to  14.  as  they  appear  uo* 
der  the  Glandules  n  n. 

t^.B.  The  fame  Numbers  and  Letters  ezprefs  the  fame 
Things  in  the  following  Figures. 

Fig.  1 5.  Exhibits  part  of  the  left  Jaw-bone  and  Cheek 
of  a  Sheep,  where  the  Bridles  if  i,  3,  ^.  (hew  the  con* 
ftant  number  of  excretory  Duds  from  the  external  Max* 
illary  Gland  in  thefe  Animals. 

Fig.  I  (•  Shews  part  of  the  right  Cheek  of  a  large  Dogi 
taken  from  the  lower  Jaw-bone. 

f.  The  Orifice  of  Suni%  Salival  Duft. 

g^  The  Orifice  of  Ni/rir's  Du£t,  which  rifes  as  a  P^flttd 
on  the  Membrane  B  B« 

b^  Nick's  new  DuQ,  not  found  in  Men,  Oxen,  or 
Sheep,  but  in  Dogs,  their  Orbit  not  being  entirely  bony* 

I,  truck's  Gland. 

000,  The  Orifices  of  (bme  excretory  Duds,  belong- 
ing to  the  external  Maxillar  Gland,  that  were  too  draic 
for  the  admiffioo  of  Bridles. 

C  ^  f ,  The 
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^  ij,  The  Teeth.  In  this  Subjed  they  are  the  Teeth  of 
the  upper  Jaw;  near  thefecondot  which,  the  Orifice  of 
Nuck's  Du<2  appears. 

fig,  17.  Demonftrates  the  back  part  C  next  the  Cutis ) 
of  the  external  Maxillae  Gland  of  the  fame  Dog,  as  'tis 
befet  with  the  Buccal  Glandules. 

Fig.  1 8«  Explains  the  external  VTaxillar  Gland  in  the 
right  Cheek  of  a  Calf.  In  this  Subjedt  I  could  only  probe 
two  Dudls,  h  &^'  would  not  admit  Bridles. 


III.  VeTefleConPiintmopoligraJfante.  AuElorenu^ 
pero  V.  CI.  Emanucle  Timone,  M.  D.  Hoc 
Jcriptum  ab  AuHore  Clariffmo^  qui  Conftantino- 
poll  per  multos  annos  Medicinam  fecerat^  Excel- 
lentijjimo  Ablegate  Britannico.  Roberto  Sutton, 
Eq.  AuratOy  tradituniy  ejufdem  Equitis  permijfu^cum 
Societate  ^egia  communicaVit  R;  Hale,  M.  D. 

PEflem  Conflantincfoli  ex  y^gypto  communicatam  turn 
hiftoriis,  turn  quotidian^  obfervatione  conftat.  Ni- 
dum  tamen  in  hacurbe  fibi  fecit,  81,  quamvis  nunquam 
fere  vcteris  Pcftis  defint  feminia,novusetiam  fubindefo- 
mes  advehitur.  Ab  hyemali  intenfo  frigore  (atis  bene  fo» 
pitur ;  emicant  tamen  hinc  inde  fcintillac  aliquot  hycme 
&vere:  osflate  incrementum  fumit;  autumnali  tempore 
fummo  flagrat  incendio.  Vcnri  Aquilonarcs  (latis  tempo- 
ribus  xd^iQ  flanrcs  (  Ercfiae  (cil.  hujus  loci )  quamvis  fri- 
gidiufculi  Tint,  vcneni  tamen  pellilentialis  dilatationi 
haud  obfiilunr.  Audralcs  fatis  calidi.  fi  condanter  flenc^^ 
rcftivo  tempore  Pcftem  fupprimunr.  Quoad  fymptoma- 
Id  l^cflis  CcpffanU^opolita^fd  adamuffim  refpondet  pcfti 
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Noviomagenfi  annorum  1635  &  16^7^  ab  Mr.  de  Die^ 
merbroeck  de(cript2e,  Humanum  genus  inyi^dit  csf.  4. 
P/Viffirr^.Cofnpercufii  ramen  eft  uoum  vel  alierum  equum, 
canem.  felemve  pefte  bubonaria  correptum,  &  mortuum. 
Vulgus  ( prxdpue,  cui  augufta  domi  res  eft )  turn  Tur^ 
carum,  turn  eciam  Chriftianorum,  Hebrseorumq;  facile 
fibi  perfuafum  habet  divinitus  mi/Iam  peftem ;  hioc  non 
cavec  a  coocagio :  Politiores,  &  prxcipu^  Chriftiani  fibi 
caveoc. 

Symptomara  ^  *  dido  aui3ore  enumerancur  ifta»  Fe- 
bres,  bubones,  carbunculi,  exaochamatat  capitis  doloc 
phrenitiSt  fopor^  vigiliise,  aoxietas,  debilitasi  feu  mag- 
na  virium  proftracio»  vifus  curbulencus,  cordis  palpicacio, 
linguae  ficcitas,  vomicus,  fmgulcus,  lumbrici,  fluxus  alvit 
ho^morrbagia  narium,  menftruorum  profluviam,  fangui* 
nis  raidus,  fputum  cruencum,  dolorcs  laceris,  hepatis,  re- 
num,  aliaramve  parcium. 

His  adjicio  eeo  laflicudinem  amium  ulcerofam,  hot- 
ripilacioncm,  fubfequeote  aliquando  calore,  dsepius  non 
fubfequence,  naufeam  fine  vomitUt  vertiginemy  &  mo- 
cus  yerciginofosy  cremorem  manuum  ftacim  k  morbi 
inicio.  Nullum  ex  omnibus  (ymptomatibuS  eft  infe« 
parabile^  imo  nee  tria  ilia  pefti  (pecialia^  bubones 
dice,  carbunculos,  &  exanthemata ;  febris  fa^piflime 
abeft ;  ita  uc  regula  ifta  gcneralis  ftabiliri  poHTit :  Sl^dth^ 
d$  dJfuni  msni^fiA  pefth  JignA ,  cerio  ffat^ere  pojfumus 
m$rbi»m  ijfe  fejlem :  fed  quando  ahfunt  figwA  ifta,  non  fof* 
fuwms  certi  ftatuere  contrarium.  Multis  enim  pefte  cor- 
repcis,  leni  prascedente  rigore,  quo  nee  catarrho  fe  la- 
borare  quis  fufpicaretur,  pet  plures  dies  ex  iftis  fignis 
non  manifeftatur  nee  minimum,  poftea  autem  ca- 
tervatim  erumpunc  Nonniilli  poft  iufceptum  contagi- 
um  leviflimo  tancum  languore  aitadi,  mox  ere(3e  obam- 
bulant)  &  confueta  munia  fine  incommodo  exercent ;  ter- 
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tA  autemi  Tel  quarts  die  (lacim  corruunr^  animamquecx- 
halanc  in  vii ;  &  ne  quis  fufpicecur  apoplexiam  vel  quid 
aliud,  poft  mortem  demum  nigtx  macular  deprehendun- 
tur;  fidem  etiam  facie  cum  prascedens  caufa  contagii  ma- 
nifeftiffimai  turn  propagacum  podca  concagium.  Multi 
cciam  (ine  uili  manifeHi  Liefione  erede  obambulances  fa* 
nantur,  erumpencibus  etiam  bubonibus  &  carbunculis. 
Plerique  tamen  febricitanri  &  graviter  argrotant.  Vomi- 
tus  &  alvi  fluxtjs  cum  fubicl  virium  concidenci^,  &  cum 
febre  peftem  indicant,  &  fme  febre  adhuc  magis*  Mini- 
me  ex  fignis  fufpec^is  f\  dolor  in  emundoriis  communt- 
bus  jungatur,  pronunciandum  eft  efle  peftem. 

Puftula  rubicunda  ad  femi*ciceri$  magnicudinem  in  ex- 
rremo  purulenta  maligna  eft:  inlividum  enim carbuncu- 
lum  brevi  excrefcit.  Carbunculi  in  omnibus  corporis  par- 
tibus  indifferenter  erumpunt,  non  exceptis  labiis,  Ijngui> 
bulbisoculorum,  glande  penis>  &c.  Bubones  rantum  in 
emund^oriis*  Glandular  parvae  duras  circa  collum  ma» 
lignx.  Exanthemata  (emper  Tunc  lechalia.  Rubones  ft  cico 
ad  ftippurationem  tendanr,  fpcm  promitcunt.  Non  malum 
eft,  ft  etiam  non  bene  maturi  ferro  aperiancur.  Multi  per 
bubonis  refolucionem  curaci,  annis  fequentibus,  C\  peftl^ 
infeda  loca  petant,  eo  in  loco  dolorem  obfcurum  fenti* 
unt,  in  quo  bubonem  habuerunt.  Peftis  in  aliquibus  indi- 
viduis  per  plures  dies  laticare  poteft,  &  poftca  in  adium 
crumpere,  A  pefte  convalefcere  incipiens,  ft  ante  qua- 
dragefimum  gravem  aliquem  in  dia^ta  errorem  f'ecerir, 
novo  erump^^nte  bubone  moricur.  Pro  monftro  habetur, 
ft  quis  a  pefte  perfecSe  fanatus  eodem  anno  pefte  corripi* 
atur.  Si  difpo/itionem  corporum  ad  oGto  gradus  piaceat 
revocare;  intada  pefte  corpora  difpofttioncm  hahent  uc 
fcptem,  &  rudem  merita  ut  unum.  InfecSas  xdes  per 
menfes  aliquot  impune  incolens  tandem  pefte  correptus 
fuit.    '^  Senes  difficillime  pefte  corripiuntur,   facillime 
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pueri.  Exccrt  mulco  magis  periclitantur,  quam  Cive\ 
Armenii  omnium  nationum  minime  ad  peftem  funt  clif> 
pofiti.  Obfervo  illos  pauciflfimis  uri  carnibus;  ccepis, 
porris,  alliis,  vinoque  maxim^  ucuntur.  Caro  por- 
cina  in  pefle  pra^fcntaneum  venenum  eft.  Nil  asque 
ad  peftera  difponic  acanimi  pathemaca,  ac  prascipue  m» 
ceofus  moeror,  &  terror  inopinacus.  Luc  venerc&  infedi 
indifFerencer  fe  babenc  adcomagium:  bubonestamenillis 
luppurances  in  Bftulas  uc  plurimum  degeneranc.  Nicidns 
ardes  baud  xque  facile  inficiuntur  ac  fordidse.  Cachec^ 
rici,  idtero  laborantes,  &  variis  aliis  chronicis  morbis 
conflidaci  homines  dancur»  &  camen  peftis  fpicula  vel 
eludunr,  vel  fuperanc ;  rofcS  e  contra  facie  prsdici^  & 
rcbufliflimi  moriuntur  multi. 

Suffumigia  ex  baccis  Juniperi,  pice»  fulphure  utilia 
funt,  n  diu  nodluque  continuentur,  ita  ut  ab  infcriore 
parte  totam  penetccnt  domunr.  Odoramenta  ex  accto 
baud  inucilia  ccnfentur.  Oleum  fuccini  naribus  illi* 
cum  optimum  e(l.  Vinum  moderate  fumptum,  hilari- 
tas  ammi»  &  bona  vidlus  ratio  baud  parvi  momenti 
func  in  pra^fervatione.  Pblebotomia  damnatur,  &  pros* 
cipuc  fera  ;  fanguis  e  ven^  fedft  fluenSi  nullo  mode 
mui'oricsfifti  poceft  ;  ex  fcarificacionibus  etiam  pro  cu- 
curb.tularum  applicatione  fadtis  ad  plures  boras,  hoc 
eft  ad  mortem  ufque,  fanguinem  vi  magni  efHuxifle  ob* 
iervatum  eft.  Vomitoria  levia  non  profunt,  fortia  valde 
nocen::  purgantia  ftatim  enecant.  Sola  fpcs  in  fudorCi 
&  alcxipharmacis.  Communiflim^  utuntur  in  hac  urbe 
Tberiaca  Vencta  Lapis  Bezoar,quamvis  genuinus,nullius 
fere  eft  momenti  Judxi  acidis  utuntur.  Armenii  & 
Grxci  vino,  &  fpiritu  vini.  A  carnibus,  &  carnium  julcu* 
lis  relligiose  abftincnt  Chriftiani  ad  multos  dies.  Turcx 
etiam  banc  dixtam  non  fpcrnunt*  Multi,  queis  parvus  tu» 
berculus  nullo  livoie  infignis  erupit»a  carnibus  abftinentes, 
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per  hebdomadam  fani  obambularunc,  poftea  carnibus 
ufi  brevifTime  morcui  funt.  Opium  crudum,  &  opiata 
omnia  bona  func  pro  fcopo  prasfervacivo,  faspe  cciara  pro 
curacivo.  Summum  remedium  Turcis  magnacibus  habe- 
cur  oleum  napthx,  fca  Petroleum  albicans,  ad  duas  u(« 
que  drachmas  epocum  in  vehiculo  ad  libitum;  conve- 
nit  hoc  cum  Camphor^  4  noftris  tancopere  celebratS. 
Quidam  multos  (an&de  dicicur  phlebocomii  (primi 
tamen  morbi  die  )  ad  lipothymiam  ufq;  celebratl,  pro« 
pinato  poftea  haudu  aceti  acerrimi,  in  quo  fanguinis 
draconis  &  boli  armenx  a  drachmam  unam  diflblvebat. 
Phlebotomise  negotium  in  medium  examinandum  relin 
quo ;  aft  certe  praeftantilTmium  remedium  eft.  Fridio 
rubificans  cum  in  peiftore,  tum  in  dor(o,  in  locis  utrin- 
que  cordi  refpondencibus,  cum  ailio  contufo  fortiflfin  e 
per  aliquot  horas  celebrata.  proficua  eft.  Radix  hcllebori, 
ledlione  fodl,carni  ademundoria  tranfYerfim  infixa  uti* 
lis  eft.  Pulli  gallinacci,  vel  columbini,  feu  vivi,  feu  per 
medium  fediybubonibus&carbuncu lis,  &  eciam  rcgioni 
cordis  appliciti,  &  (a^piflime  iterati  (fed  ultra (emihoram 
non  retinendi)  utiliflfimi  comperti  (unt*  Oleum  Sue- 
cini,  &  extradum  Junipcri  in  praxi  fxlidcer  fucceflerunr. 
Methodus  praediSi  DUmcrbroeck  per  omnia  utilis  eft 
huic  pefti ;  ccrc^  bene  de  Pefte  fciipdt  audor  hie,  ex* 
cepto  quod  peftis  caufam  nimis  alte  deducat*  Barbette 
ctiam  haud  eft  contemnendu5« 

Anno  1711.  Peftis  BjzMtii  in  fine  Maii  Menfis  in* 
cremcntum  fumpfit.  In  fine  Julii  erat  in  fummo  fu* 
rore.  In  determinato  loco  obfervatorem  habui,  qui 
mortuorum  cadavera  ad  nonaginta  &  (iipra  uno  die  nu* 
meravit.  Etefioe  flabant  vehementiftime ;  ceffantibns  £• 
tciiis,  Aufter  flavit  facis  intenfe.  Primi  poft  Auftri 
flatum  hebdomadi,  cadavera  non  numeravit  in  die  nifi 
circicer  quadragima;  fecundl  hebdomadal  triginta  cir- 
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cumcirca ;  certi^  minus  viginti :  qui  numerus  in  bona 
€tiam  urbis  falubricate  tali  (anni  tempore  fingulis  die- 
bus  non  deed.  Sic  aucumnali  tempore  pedis  fopita 
e(l  anno  illo :  fed  ut  plurimum  tali  tempore  fxvire  fo* 
kt^  &  medii  n^Hate,  vel  in  fine  seHatis  incrementum 
fumere.  Peftem  verc  incipicntem,  autumno  fopitam  alias 
etiam  oblervatum  ed.  Notandum  eft  poft  folftitium 
sftivumpencm  in  /Egypto,  quamvis  ferocifTimam,  infal- 
Jibiliter  defincre :  caufa  altioris  indaginis  eft«  Climatis 
ifgyptiaci  charac^erifmus  in  hoc  peculiari  peftis  pho^no- 
meno  aliquatenus  ad  Smyrnam  ulq:  infulamque  Chiam, 
ipfafq:  Hellefponti  anguftias  fefe  excendir.  Obiervandunri 
ulterius  Etefias,  ventos  (cil.  Aquilonares^  curfum  (olis 
(equcntes^aerem  vehere^non  excremencitiS  folum  humidi- 
tate,  fed  nitrofis  particulis  valde  (aturatum  &  imbutum. 
Anfa  mihi  fuit  hujus  rei  cognofcendac  veftis  quasdam, 
qud  nos  utimur  ex  pilis  caprarum  texti,  Veftis  hose  Hy« 
grofcopii  quoddam  genus  videtur ;  nam  qu&  parte  fudore 
manuum,  vel  colli,  fuerit  anrea  madefac^a,  quamvis  fe* 
refcit,  &  poft  multos  etiam  menfes  in  ufum  denuo  ac- 
cipiatur,  hdrd  tamendimidiS,  vel  un&  poft  ortum  Solis^ 
quando  nimirum  Etefiae  fpirare  incipiunt,  talem  mado* 
rem  denuo  contrahit,  ut  maculi  nigrd  intenfiftim^  infi- 
ciatur.  Veftis  poftduas^  vel  tres  hrras  denuo  exficcatur^ 
&  macula  evanefcit.  Hie  duo  funt  notanda :  primum  eft ; 
ft  fimplici  aqu^  veftis  ilia  fuerit  faspius  imbuta,  &  po-^ 
ftea  ferefcaty  baud  fuccedit  hoc  phenomenon  mado- 
ris  &  maculx,  prout  quando  fudore  imbuta  eft :  (e* 
cundum  confideratione  dignum  eft  hoc:  ft  forte  fortuni 
tcmpus  fit  a(9ualiter  pluvium*  haud  a^que  facile  madere 
inficiq:  macule  veftem  illam,  dummodo  ai^ualitcr  pluvix 
nonexponatur;cxquibus  colligo,  prseter  aqueas  particu- 
las,  nitrofis  falibus  imbutum  aerem  ex  PoncoEuxino  hue 
advehi  primo  Etcfiarum  flatu.     Particulx  idx  nicroL-c 
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^  congeneribus  falinis  particulisa  fudorc  vedi  illi  commu- 
nicatis  fixantur  &  rctinentur,  &  combinationc  h&^  ma* 
culam  efSciunr.  Salibus  igitur  idis  imbuius  aer  fermenci 
pedilencialis  (quod  indolis  falino-corrofivae  efle  proba- 
bile  e(l)  dilatationi  fomicecn  praebere  poceft.  JE.gjptium 
autem  aeremi  mediante  vento  auftrino  hue  pervenientem. 
fumme  rarefadum  &  lalium  expertem  (alium,  Pcftis  dila- 
tationi obfiflere  pode  verifimile  e(l:  Adde,  quod  calidus 
Auder  corpora  ad  rranfpirationein  magis  di(ponat. 

Si  quis  qua^rac  interim,  utrum  Pedis  fanguinis  coagul- 
ationem  vei  nimiam  dinblutionem  inducat  >  dico  neutrum 
primario,  &  immediate  facere,  fed  utrumq^  pofle  accidere 
turn  procefTu  temporis,  turn  ratione  mafloe  (anguinea:,  in 
variis  individuis,  quoad  principia  a<5tiva,  variantis.  Pri- 
mario  autem  &  immediate  Pedis  fpiricus  adoritur;  liqui- 
dis  fubfequenter,  &  folidis  varia  inducit  mala,  (ecun- 
dum  varium  tum  liquidorum,  turn  (blidorum  ^c^^t* 
matifmum.  "^  Hinc  varia  fymptomata  in  pede,  &  fibi 
h  diametro  oppofita^  quos  unico  remedio  vinci  non  pof- 
funt,  fed  prudentis  Medici  requirunc  Judicium,  ur^quod 
opportunum  ed,  in  a(3um  deducatur.  Gcneralitcr  tamen 
obiervandum,  ut  citidime  generofidima  remedia,  &  in 
magna  dofi  propinentur :  ut  in  principle  oleofo*bal(amica, 
&  ipiritibus  amica  volati  ia  ufiirpentur;  ut  omnes  eva« 
cuationes  praster  didorem  vitentur ;  artiHciales  igitur  non 
tentandne,  naturales  fidendas  diij  quaeque  appropriatis ; 
(  dc  alvi  fluxus  falutariter  fedatus  fuit  clydere  adringentCt 
cui  Tberiaca  erat  immixta, )  fi  fpiritus  flnt  effra^nes  & 
peccent  in  motu  au<3o,  quod  ^  Vigiliis  potidimum  cog- 
nofcitur,  ut  fidantur  per  Opiata*  Si  contra  necrofi,  feu 
languore  afficiantur,  quod  ab  cffeiftibus  potiffimum  fo- 
poris  cognofcitur,  ut  fufcitentur  per  volatilia,  &  Cam- 
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phorata ;  ut  (anguinis  confiftentia  iocegn  fervetur  in  pre- 
ceflii,  mall*  quod  fie  acidis  &  terrcis  ad{lriogeotii>u8«  uc 
Vencnum  ad  peripheriam  alliciatur,  &c. 

Anno  1714-  Emanuel  Timonius, 

Confiantinopolitanus. 


IV«  An  Accwnt  of  a  Luminous  Appearance  in  the 
Air  at  Dublin,  o»  January  the  \ithj  \fi^. 
^y  Philip  Pcrcival,  Ejq^  brother  to  the  ^i^ht 
Honourable  the  Lord  Percival,  a^id  communicated 
hy  his  Lordfhip  to  the  ^yal  Society. 

I  Here  fend  you  a  Sketch  of  an  odd  appearance  in  the 
Sky;  it  began  about  xo  a  Clock  on  TuefJaj  laft,  but 
nothing  very  remarkable  till  about  half  an  Hour  after 
Eleven,  when  I  was  call'd  out  to  fee  it,  by  the  Servants, 
who  had  been  looking  at  it  about  half  a  quarter  of  an 
Hour,  and  told  me  it  looked  juft  like  Fire.  But  it  ap- 
peared firft  to  me  in  long  (Ireams  of  light,  of  a  round 
fiody,  as  at  A,  and  very  bright,  tho'  fome  were  colour 
red,  as  at  A  4.  They  came  before  the  Wind,  which  was 
then  Weft,  as  near  as  I  could  guefs.  there  not  being  a 
Cloud  in  the  Sky,  and  the  brighteft  Moon  I  have  known* 
We  bad  Rain  about  Five>  but  at  6  a  Clock  the  Night 
was  clear«  The  Streams  of  Light  A  A»  moved  very 
ilow,  ( there  being  but  little  Wind)  but  as  they  moved 
they  joinedf  and,  (welling  out  in  the  middle,  formed 
themfelves  mto  the  Figure  b  bb,  continuing  to  advance 
(lowly  in  that  (hape  for  about  a  Minute,  when  the  two 
Ends  ^  ^,  approaching  near  each  other,  as  de(cribed  by  the 
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prick'd  Lines,  the  advanced  part  B,  (uddenly,  and  with 
great  fwiftnefs,  ran  back,  and  joining  it  fclf  with  the 
End's  b  b,  formed  ic  felf  into  the  Figure  C,  quivering  in 
the  upper  part,  and  darting  down  perpendicularly  in  (harp 
Points/ as  at  D  D  D;  and  its  Colour  from  a  bright 
Light  changed  into  the  colours  of  a  Rain-bow,  but  much 
fainter.  It  continued  this  way  about  a  Minute,  and  then 
the  (harp  points  D  D  D,  eatbering  chemfelvcs  up  into  C, 
it  changed  again  into  a  Iquare  Sheet  of  Light,  as  at  E» 
and  fweird  out  at  F,  as  before  at  B;  and  advancing 
leifurely,  repeated  the  fame  Scene  as  before,  till  it  feem'd 
at  a  great  diftance  to  difperfe  it  (elf  into  fmali  thin  light 
Clouds ;  tho*  'tis  probable  that  to  thole  who  faw  it  in  a 
like  Situation^  as  it  travell'd^  it  might  make  the  fame 
appearance  as  it  did  to  me«  I  was  very  particular  in  ob» 
(erving  it,  and  the  next  Morning  drew  it,  and  I  think 
very  exa(31y»  I  (hould  have  continued  longer  to  look 
at  it,  (  which  I  did  for  above  a  quarter  of  an  Hour )  but 
that  it  was  exceUive  cold ;  the  beginning  of  it  was  very 
like  the  ii^rora  Bcrealis,  which  has  been  very  frequent 
this  Winter  here 


V.  Of  the  Infinity  0/  the   Sphere  of  Fix^d  Stars. 
!By  Edmund  Halley,  L.  L,  D.  R.  S.  $• 

TH  E  Syftem  of  the  World,  as  it  is  now  under- 
flood,  is  taken  to  occupy  the  whole  Ahyfs  of  Space, 
and  to  be  as  fuch  actually  infinite ;  and  the  appearance 
of  the  Sphere  of  Fixt  Stars,  fliil  di(coveringfmaller  and 
finaller  onest  as  you  apply  better  Telefcopes,  feems  to 
confirm  this  Dodrine.    And  indeed^  were  the  whole  Sy^ 
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flem  finite;  it,  though  never  fo  extended,  would  ftill 
occupy  no  part  of  the  hjlnitttm  of  Space,  which  necefla- 
rily  and  evidently  exifts  ;  whence  the  whole  would  be 
furrounded  on  all  fides  with  an  infinite  inane,  and  the 
fuperficial  Stars  would  gravitate  towards  thofe  near  the 
center,  and  with  an  accelerated  motion  ran  into  them, 
and  in  procefs  of  time  coalefce  and  unite  with  them  in« 
CO  one.  And,  fuppoflng  Time  enough,  this  would  be  a 
neccfliry  confequence*  But  if  the  whole  be  Infinite,  all 
the  parts  of  it  would  be  nearly  in  dqinltbrio,  and  confe* 
quently  each  fixt  Star,  being  drawn  by  contrary  Powers, 
would  keep  its  place  $  or  move,  till  fuch  time,  as,  from 
fuch  ^n  dq^ilibrium,  it  found  its  reding  place;  on  which 
account,  (ome,  perhaps,  may  think  the  Infinity  of  the 
Sphere  of  Fixt  Stars  no  very  precarious  Poftutatc. 

But  to  this  1  find  two  Objedions,  which  are  rather  of 
a  Metaphyfical  than  Phyfical  Nature ;  andfirft,  this  (up- 
pofeSy  as  its  confequent,  that  the  number  of  Fixt  Stars  is 
not  only  indefinite,  but  adually  more  than  any  finite 
Number;  which  feems  abiurd  in  terminis,  all  Number 
being  compofed  of  Units,  and  no  two  Points  or  Centers 
being  at  a  diftance  more  than  finite.    But  to  this  it  may 
be  anfwer*di  that  by  the  fame  Argument  we  may  con- 
clude againft  the  pofiibility  of  eternal  Duration,  becaufe 
no  number  of  Days,  or  Years,  or  Ages,  can  compleac 
it.     Another  Argument  I  have  heard  urged,  that  if  the 
number  of  Fixt  2)tars  were  more  than  finite,the  whole  (u- 
perficies  of  their  apparent  Sphere  would  be  luminous, 
for  that  thofe  (hining  Bodies  would  be  more  in  number 
than  there  are  Seconds  of  a  Degree  in  the  area  of  the 
whole  Spherical  Surface,  which  I  think  cannot  be  denied. 
But  if  we  fuppofe  all  the  Fixt  Stars  to  be  as  far  from 
one  another,  as  the  neareft  of  them  is  fro.Ti  the  Sun  \  that 
is,  if  we  may  fuppofe  the  Sun  to  be  one  of  them,  ac 
a  greater  diflancc  theirDisks  and  Light  will  bcdiminifh'd 
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in  the  proportion  of  Squares,  and  the  Space  co  contain 
chem  will  be  inaeafed  in  the  fame  proportion;  fo  chat 
in  each  Spherical  Surface  the  number  of  Stars  it  might 
contain^  will  be  as  the  Biquadrate  of  their  diftances* 
Put  then  the  diftances  immeiifely  great,  as  we  are  welt 
aifured  they  cannot  but  be,  and  from  thence  by  an-obvi-* 
cos  €ak¥lm.  it  will  be  found,  chat  as  the  Light  of  the 
Fix'd  Stars  dimini(hes,  the  intervals  between  them  de- 
create  ina  lefs  proportion,  the  one  being  as  the  Diftances, 
and  the  other  as  the  Squares  thereof,  reciprocally.  Add 
CO  this,  that  the  mofe  remote  Stars,  and  tbofe  hx  (hort  of 
the  remoteft,  vanilh  even  in  the  niceft  Teiefcopes,  by  rc»« 
fon  of  their  extream  minutoiefs  s  (b  that,  tho*  it  were  tnie, 
tbit  (bme  fiich  Stars  are  in  fuch  a  place*  yet  their  Beams, 
aided  by  any  help  yet  known)  are  not  fufficient  to  move 
oar  Senfe ;  after  the  fame  manner  as  a  fmall  Telefcopical 
fixt  Star  is  by  no  means  perceivable  to  the  naked  Eye. 


VI  Oftht  Number^  Order^  and  Light  of  the  Ftxd 

Stars,    Sy  the  fame. 

AT  the  laft  meeting  of  the  Society,  I  adventured  to 
propoie  fome  Arguments,  that  feemed  to  me  to 
ovince  the  Infinity  of  the  Sphere  of  Fixt  StarS)  as  occupy* 
ing  the  whole  Abyfs  of  Space,  or  the  ni  mr,  which  at 
prefent  is  generally  underftood  to  be  nece(&rily  Infinite ; 
and  thence  I  laid  before  you  what  may  (cem  a  very  Mets>- 
fbyfi^al  ParaJiX^  viz^  That  the  number  of  Fixt  S^rsmufl: 
then  be  more  than  any  finite  Number,  and  fomc  of  them 
more  than  at  a  finite  diftance  from  others^  This  feems 
to  involve  a  Contradidion,  but  it  is  not  the  only  one 
that  occurs  to  thofe  who  have  undertaken  ftceiy  to  con« 
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fi'-er  the  nature  of  Infinice,  which  perhaps  the  very  nar* 
row  limits  oF  humane  Capacity  cannot  attain  to. 

Since  then,  I  have  attentively  examined  what  might 
be  the  confcquence  of  an  Hypothefis,  that  the  Sun  being 
one  of  the  Fixt  Stars,  ail  the  reft  were  as  far  diftant  from 
one  another,  as  they  are  from  us  i  and  by  a  due  calcula- 
tion I  find,  that  there  cannot,  upon  that  Suppofition,  be 
more  than  1 3  Points  in  the  Surface  of  a  Sphere,  as  far 
diftant  from  the  Center  of  it,  as  they  are  from  oiie  ano- 
ther :  and  I  believe  it  would  be  hard  to  find  how  to  place 
thirteen  Globes  of  equal  magnitude,  (o  as  to  touch  one 
in  the  Center :  for  the  twelve  Angks  of  the  /cofaedron 
are  from  one  another  very  little  more  diftant  than  from 
its  center;  that  is,  the  fide  of  the  Triangular  Bafe  of  that 
Solid,  is  very  Uttle  more  than  the  Semidiameter  of  the 
drcumfcribed  Sphere,  it  being  to  it  nearly  as  x  i  to  xo  ; 
(b  that  it  is  plain  that  fomewhat  more  than  twelve  equal 
Spheres  may  be  pofited  about  a  middle  one;  but  the 
Spherical  Angles  or  Inclinations  of  the  planes  of  thefe  Fi- 
gures being  incommenftirable  with  the  360  degrees  of 
the  Circle,  there  will  be  feveral  interftices  left,  between 
fomeof  the  Twelve,  but  not  fuch  as  to  receive  in  any 
parr  the  thirteenth  Sphere. 

Hence  it  is  no  vay  improbable  Conjecture,  that  the 
number  of  the  Fixt  Stars  of  the  firft  magnitude  is  fo  fmall, 
becaufe  this  fuperior  appearance  of  Light  arifes  from 
their  nearnefs;  thofe  that  are  le(s  fliewing  themfelves  fo 
fmail  by  reafbn  of  their  greater  diftance.  Now  there 
are  in  all  but  fixteen  Fixt  Stars,  in  the  whole  number  of 
them,  that  can  indifputably  be  accounted  of  the  firft 
magnitude ;  whereof  four  are  extra  Zodincim ;  viz#  C^- 
felU^  ArSufus^  I^ciJa  Lyrd,  and  LaciiU  AquiU^  to  the 
N«r/i& ;  four  in  the  way  of  the  Moon  and  Planets^  to  wit» 
Pdlilichm,  Cor  Leonis,  Sfica^  and  Cor  Scorfii ;  and  five 

to  th«  Southward^  that  are  feen  in  En^Und^  viz.  The 
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Foot  and  Righc  Shttlder  oiOrion^  Sirius^  Pr$cf9n^  and  Fa^ 
malhai$t\  and  there  are  three  more  that  never  rife  in  our 
Horizon,  viz%  Canofus^  Acbarnar^  and  the  Foot  of  the 
Centaur.  But  that  they  exceed  the  number  Thirteen, 
may  eafily  be  accounted  for  from  the  different  magni- 
tudes that  may  be  in  the  Stars  themfelvcs ;  and  perhaps 
fome  of  them  may  be  much  nearer  to  one  another,  than 
they  are  to  us ;  this  excefi^  of  Number  being  found  fing- 
ly  in  the  Signs  oi  Gemini  and  Cancer.  And  indeed  within 
45f  degrees  of  Longitude,  or  one  8th  6f  the  whole,  there 
are  no  le(s  than  five  of  xhcCe^^xteen  to  be  (een.  If  there* 
fore  the  Number  of  them  be  fuppofed  Thirteen^  omitting 
Niceties  in  a  Matter  of  fuch  Irregularity,  at  twice  the 
diftance  from  the  Sun  there  may  oe  placed  four  times  as 
many,  or  $x  ;  which,  with  the  fame  allowance,  would 
nearly  reprefent  the  numbrr  of  the  Stars  we  find  to  be  of 
the  id  magnitude :  fo  9  x  i3.or  Fi7,  for  thofe at  three 
times  the  diftance :  and  at  ten  times  the  diftance  too  x  1 3 
or  1300  Stars;  which  diftance  may  perhaps  diminifli 
the  light  of  any  of  the  Stars  of  the  firft  magnitude  to 
that  of  the  (ixth,  it  being  but  the  hundredth  part  of 
what,  at  their  prefent  diftance^  they  appear  with.  But 
if,  fince  we  have  room  enough  for  ir,  we  ftiould  fuppofe 
the  Sphere  continued  to  10  times  thelaft,  or  100  times 
the  firft  diftance,  the  number  of  Stars  would  be  1 30  ooo, 
and  they  would  appear  but  with  the  10  000th  part  of 
the  Light  of  a  firft  magnitude  Star,  as  we  now  fee  it* 
This  is  fo  fmall  a  puUe  of  Light,  that  it  may  well  be 
queftioned,  whether  the  Eye,  afTifted  with  any  artificial 
help,  can  be  made  fenfible  thereof  But  too  times  the 
diftanceof  a  Star  we  fee,  is  ftill  Finite:  from  whence  I 
leave  thofe  chat  pleafe  to  confider  it  attentively,  to  draw 
the  Conclufion. 

Vlf.  An 
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VII.  An  Account  of  the  Method  of  making  Sugar 
from  the  Juice  of  the  Maple  Tree  in  New  En- 
gland. ©>  Paul  Dudley,  F]f^  F.  R.  S.Com^ 
municated  by  [ohn  Chamberlayne,  Efq. 

MAple  Sugar  is  made  of  the  Juice  of  UpUnd  Ma» 
pie,  or  Maple  Trees  that  grow  upon  the  High- 
lands Vou  box  the  Tree^  as  we  lall  it,  i.  e.  make  a 
hole  with  an  Axe,  or  Chizzel,  into  the  Side  of  the  Tree, 
wichin  a  Foot  of  the  Ground ;  the  Box  you  make  may 
hold  about  a  Pinr»  and  therefore  it  muft  (helve  inwards, 
or  cowards  the  bottom  of  the  Tree ;  you  muft  alfb  bark 
the  Tree  above  the  Box,  to  (leer  or  direct  the  Juice  to 
the  Box» 

You  muft  al(b  Tap  the  Tree  with  a  fmall  Gimblet  be* 
low  your  Box,  (b  as  to  draw  the  Liquor  ofif*  When  you 
have  pierced  or  tapp'd  your  Tree,  or  Box,  you  put  in  a 
Reed,  or  Pipe,  or  a  bit  of  Cedar  fcored  with  a  Chan* 
nel,  and  put  a  Bowl,  Tray,  or  fmall  Cask  at  the  Foot  of 
the  Tree,  to  receive  your  Liquor,  and  fo  tend  the  Ve(- 
tcls  as  they  are  fiilL 

After  you  have  got  your  Liquorf  you  boil  it  in  a  Pot, 
Kettle,  or  Copper-  Ten  Gallons  will  make  fomewhat 
better  than  a  pound  of  Sugar. 

It  becomes  Sugar  by  the  thin  part  evaporating  in  the 
boiling,  for  you  muft  boil  it  till  it  is  as  thick  as  Treacle. 
Ten  Gallons  muft  boil  till  it  comes  to  a  pint  and  half. 

A  Kettle  of  twenty  Gallons  will  be  near  i6  Hours  in 
boiling,  before  you  can  reduce  it  to  three  Pints;  a  good 
EicB  may  do  it  toonei; 

When; 
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^ When  you  take  it  off,  you  muft  keep  almoft  continu- 
ally llirring  it,  in  order  to  make  it  Sugar:  otherwifeit 
will  candy  as  hard  as  a  Rock. 

Some  put  in  a  little  Beef  Sewct,  as  big  as  a  Walnut 
when  they  take  it  off  the  Fire  to  make  it  turn  the  bet^ 
ter  to  Sugar,  and  to  prevent  its  candying,  but  it  will  do 
without.  A  good  large  Tree  will  yield  twenty  Gallons. 
The  Seafon  of  the  Year  is  from  the  beginnine  of  Fehr»- 
ary  to  the  beginning  of  ^^r//. 

Mr.  Dudley  i»  afoUomng  Letter  addi  this  Note. 

I  hare  nothing  to  add  to  my  Chapter  of  Maple  Suear. 
but  that  our  Phyficians  look  upon  it  not  only  to  be  as 
good  for  common  ufe  as  the  Wefi  JndU  Sugar,  but  to  ex  • 
cced  all  other  for  its  Medicinal  Virtue. 


Vin.  Copy  of  an  Affidavit  made  in  Scotland,  con- 
cmttng  a  ^oys  living  a  confiderabk  time  mthota 
Food.  Communicated  hy  Patrick  Blair,  M.  D. 
F«  R..  S* 

Court  •ftbe  BMron,  of  Erroll.  holden  Mt  Erroli.  uPott  tie 
zm  ^r«/ December,  17 19  re4r.  By  Mr.  Charles 
^roj\Ballj  to  the  Right  l/cncMrshle  D2vi6E.^e 

"^l^rcV^i  ^?:^?^£^"'  ^'^  ^"^«  Anthony 
Ciert,  Charles  Gill,  Qfiter, 

Court  lawfully  fenced  and  affirmed. 

THE  whilk  Day  Compeared  before  the  faid  Bailly 

UJtige,  and  Eltz.  Bell  his  Spoufe,  who  being  purged  of 
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partial  Councilt  folemnly  Sworne  and  fnterrogar,  De» 
pons.  That  GMert  Jackson,  their  fixrh  Son,  being  about 
Fifteen  Years  of  Age,  fell  Tick,  and  complained  of  pains 
over  all  his  Body,  upon  the  3d  day  oiFebmarf^  1716. 
when  King  Ce$rge  his  Army  was  marching  by  their 
Dwelling  Hou(e  from  Perth  to  Dundee ;  and  toward  the 
end  of  the  (aid  Month,  was  (ei^ed  with  a  violent  Fe* 
ver,  in  which  he  continued  for  three  Weeks,  and  then 
recovered. 

%.  That  he  fell  in  a  Fever  again  the  beginning  of  ^fril 
thereafter,  wherein  he  alfo  continued  for  the  fpace  of 
three  Weeks;  and  during  that  Fever,  he  had  a  (baking 
in  his  Body,  as  if  he  had  been  paralytick* 

3.  Upon  the  loth  day  of  June  following,  he  fell  in  a 
great  Fever  again,  when  he  became  Dumb,  loft  his  Sto- 
mach intirely,  and  the  ufe  of  his  Limbs,  and  continu- 
ed without  eating  or  drinking  any  kind  of  thing,  tho' 
all  means  were  ufed  to  make  him  do  both ;  but  reco* 
vered  of  his  Fever  upon  the  17th  day  of  ^4n  2717. 
but  continued  ft  ill  Dumb,  without  eating  or  drinking* 
or  having  the  u(e  of  his  Lim^,  till  the  i  oth  day  of 
Jnne  the  faid  Year,  when  he  was  again  fcized  with  an 
extraordinary  Fever,  and  the  next  day  recovered  his 
Speech ;  but  continued  in  the  Fever,  without  eating 
or  drinking  any  thing  at  all,  or  having  the  u(e  of  any 
of  his  Limbs,  till  the  nth  day  of  tfovember  following  s 
when  he  recovered  his  Health  pretty  well,  and  the 
firength  of  one  of  his  Legs.  And  thus  he  continued 
without  eating  or  drinking,  only  waihed  his  Mouth 
(ometimes  with  Water;  and  always,  when  he  faw  the 
reft  of  the  Family  going  to  take  any  kind  of  Fco;!.  the 
light  of  it  being  altogether  uneafic  to  him,  he  retired. 

Upon  the  loth  day  of  fune.  1718  )'earf  he  fell  in  a 
Fever  again,  which  continued  rill  the  beginning  of  Scf^ 
temher  thereafter,  when  he  recovered  c  -  rhc  faid  Fever, 
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tho'  he  never  could  be  induced  to  cake  any  kind  of  Meat 
or  Drink ;  and  thus  he  continued  in  pretty  good  Health, 
and  fre(h  coloured,  till  the  9th  day  of  June,  1719.  when 
he  was  feized  again  with  a  fevere  Fever ;  and  upon  the 
lOth  at  Night,  his  Father  preded  him  extreamly  to 
take  a  little  Milk  boiled  with  Oat-meal,  which  at 
length  he  agreed  to ;  and  he  took  a  Spoonful  of  it, 
which  (luck  fo  long  in  his  Throat,  that  his  Parents 
thought  he  had  been  choaked ;  and  ever  fince  he  has 
taken  a  little  Food,  but  fo  very  little,  that  a  Halfpenny 
Loaf  (crves  him  eight  Days,  That  all  the  time  be  fa- 
ded, he  never  bad  any  Evacuation  either  by  Stool  or 
Urine ;  and  it  was  fourteen  or  fifteen  days  after  he  be- 
gan to  eat,  that  he  got  any  benefit  that  way ;  and  that 
he  is  now  in  pretty  good  Health,  but  dill  wants  the 
ufe  of  one  of  his  Limbs.  And  this  is  the  Truth,  as  we 
fliall  anfwer  to  God« 

Jdmes  Jackson, 
Elizabeth  Bell, 
Charles  Browne,  Baily. 
Gilbert  /inthone,  Cletk<^ 


IX'  J  Di/courfe  concerning  a  Uethod  of  difcoVering 
the  Virtues  of  plants  by  their  external  StruElure. 
Sy  the  fame^ 

HAving  hitherto  delivered  my  Thoughts  concern* 
ing  the  ftruflure  of  the  Flowers,  Frudificationi 
various  Methods,  Generation  and  Nouriihnent  of  Plants^ 
I  now  come  to  add  fomewhat  concerning  their  Virtues* 
I  cannot  enough  admire  the  Judicioufneis  and  Sagacity 
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of  the  Ancients,  who,  without  any  of  tho(e  means  tnade 
ufe  of  by  the  Moderns,  have  handed  down  to  us  fuch 
an  account  of  the  Virtues  of  thofe  Plants,  which  by 
the  unanimous  Confent  of  all  Phydcians  and  Pharma- 
cians,  are  more  particularly  dedicated  for  ufe  in  Phy^ 
fick,  that  all  the  laborious  Endeavours  of  their  inquifi- 
tive  Succeflbrs,  have  never  been  able  to  outdo  them. 
It  mu(V  have  been  a  long  TtzSt  of  Experience,  which 
enabled  Diofcorides  and  Theophrafius  to  colle<%  and  re- 
ceive from  their  wife  Anceftors,  (uch  a  lading  Catalogue 
of  the  Virtues  of  Plants,  as  fcarce  any  thing  has  been 
added  to  even  to  this  day.  The  Royal  Academy  at 
PiriSf  has  been  at  great  pains  to  find  out  the  Vir- 
tues of  Plants  by  the  Chymical  Analyds,  and  feveral 
other  Experiments,  of  which  we  have  the  AbflraiSs  in 
Tomrnefcrt's  Hiftosre  des  FUntes  aux  environs  de  Paris^  and 
Tdttvry  his  Traite  des  Medicdments :  But  thefe  laborious 
Endeavours  only  ferve  to  confirm  what  the  Ancients  ad- 
vanced, without  any  new  Difcovery.  For  Tcumefort^ 
after  having  made  the  Experiments  with  the  loumefi 
and  blue  Paper,  and  given  an  exa(%  Account  of  the  fe« 
veral  adive  Chymical  Principles,  which  are  obferv'd 
in  fuch  and  fuch  a  Planr,  ufually  concIudes>  airfi 
il  ne(l  fas  furfenant  sll  a  de  telles  vertues.  Therefore. 
favs  he,  'tis  not  fftrfrijing  if  it  is  endovpd  mth  fuch 
yirtues\  which  is  nothing  but  giving  a  Reafon  why 
the  Ancients  believed  they  were  good  for  fuch  a  Di- 
fiemper. 

The  Means  ufed  by  our  Forefathers  to  difcover  the 
Virtues  of  Plants,  and  their  Ufe  in  the  feveral  Difeafes, 
as  they  were  the  mofl  fimple^  fo  they  are  mod  aflfifl* 
ing  at  this  very  time.  It  fcems  they  have  narrowly 
confidered  their  Fades  externa^  and  thus  concluded  ;  If 
fuch  a  Plant  partake  of  fuch  Virtues,  fuch  another  fo 
very  like  to  it,  mud  be  endowed  with  the  fame,  v.  g. 
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jiphm  and  FdnlcuUm  have  the  fame  maaner  of  flower- 
ing ^  both  produce  their  Seed  after  the  (ame  manner; 
their  Roots  are  both  alike,  being  long»  white,  (Ireightt 
carnouSt  &c.  Therefore  fince  a  long  Trad  of  Experi- 
ence, handed  down  by  Tradition,  (hews  that  fuch  a 
Plant  has  fuch  Virtues»  fuch  another  like  to  it  muft 
have  the  fame.  Thus  we  find  Apinm,  Fdniculum.  Petre* 
felinum,  a  1  )om'd  together,  and  prefcrib  d  as  the  open- 
ing Roots  in  the  Difpcnfatory. 

This  indued  that  expert  Botanift,  and  diligent  En* 
quirer  into  the  Knowledge  of  the  Matfria  Men'ica^  the 
Celebrated  Dr.  Herman^  to  lay  down  thcfe  general  Max- 
imSi  ^ucunqt$e  flirr  (^  femim  conveniunt  eafdem  pfijfident 
wrtutes :  And  OmnU  fcmina  firidta  funt  carminativa.. 
The  late  ingenious  and  accurate  Natural  Hiftorian,fome- 
time  a  noted  Member  of  this  Society,  Mr.  James  Ptth 
WT^  a  few  Years  ago  obliged  us  with  a  Difcour(e  upon 
this  Subje(3,  printed  in  the  Philofbphical  Tranfadions, 
in  which  he  obferves,  That  the  ?Um4i  Umhdlifcrd,  Ga' 
Uau^  FerticUUtd^  TetrapetaU,  Siliquofd  and  Siliculofd^ 
for  the  generality,  have  a  tendency  to  the  fame  Vir- 
tue and  Ufe.  This  was  the  occafion  of  fome  Intcrcourfe 
betwixt  him  and  me,  in  two  or  three  Letters,  printed 
in  my  Mifceilaneous  Ob(ervations»  in  which  he  ob- 
ferves, that  the  PImu  FUre  finmimo^  which  he  calls 
Blink  Flo^^  ers ;  fuch  as  Hops,  Nettles,  Docks,  Sorrels^ 
Betes,  Blttes,  Spinage,  Oraches^  Bonus  Henricus^  or 
Englifh  Mercurj^  and  KM  minus  slbum,  are  all  good 
Sallads,  raw,  or  boil'd.  Alfo  the  Lcgumincfd,  or  Pea 
kind ;  fuch  as  Peafe,  Beans,  Pbdfeeli,  are  good  nutritive 
Food  for  Men ;  and  the  Tares,  Trefoils,  Mtdicn,  Loti,  and 
Saintfbins,  are  good  Pabulum  or  Fodder  for  Beads.  To 
thefe  he  adds  the  Frumentated  or  Ccrcalcs;  as  the  Wheat, 
Rye^  and  Oats,  in  Eunpe^  and  the  Maiz,  Millet,  Panick, 
and  Scrgum,  in  the  InditSf  make  good  Bread ;  and  thac 
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from  Barly  and  Rice  we  have  good  fermented  and  fpi- 
ricuoQS  Liqaors.  To  thefe  be  adds,  that  the  Iris,  or 
Flag- kind,  in  Foreign  Parts,  afTbrd  us  prevalent  Drugs, 
of  no  mean  Virtue  and  U(e ;  fuch  as  Ginger,  Galingal. 
Turmerick,  Zedoarj,  CafumnnUr^  and  Cdrdam$mf.  The 
Ijmrusy  or  Bay*kind,  has  (bme  noble  Attendants  of  the 
£ime  Tribe  with  it  felf  f  fuch  as  Cinnamon^  C^ffla  Lignea^ 
MalabAtbrum^  FciiMm  Indicum^  and  the  Camfbire  Tree. 

In  anfwer  to  his,  I  added,  that  ail  the  taffefctntes  & 
LdffefcenteSf  (uch  as  the  S^nchm,  Dens  Le^fiis^  Hkroff^ 
cinm^  hiHucA^  Cichouum^  Endlvia^  Tr4g0f0gofff  and  Scpr» 
z^mra,  have  the  fame  Virtues,  and  lerve  for  the  fame 
Ufes  both  in  the  Kitchin  and  Shops.  AU  (he  ^fperifolu, 
fuch  as  B^rMg9^  and  BngUffum,  are  thofe  which  arc  called 
Coolers  in  a  more  or  lets  intenfe  degree;  for  fome  are 
Aftciagent,  as  ConfoUd^^  ethers  Narcocick,  as  Cjncghf 
fmm^  All  the  Galeau  and  LsbiaU^  for  the  moft  part  con« 
fift  of  fubtile  Particles,  and  are  therefore  Cepha licks ; 
as  LMtnduU,  Rcfmdrifmst  JUdjoranaf  &c«  Mtntba,  Pnlegi^ 

,  Meliffk^  Hyftericks^  Attenuaters  and  Inciders,  as 
rj,  Hcrminum^  &c.  A  fourth  Sort  fomewhat  Aflrin* 
genr^  as  BnguUp  LMihmy  &r»  So  that  by  having  an^ 
Idea  of  the  Virtues  of  a  JUMJcrans,  Mentha,  SdlvU,  La^ 
mium,  we  come  to  know  the  Virtues  of  all  their  Con* 
genets.  All  the  ^4^^<r/ are  Narcotick*  The£/«/^and 
Tittjmdli  are  Cathartick)  tho'  both  thefeare  Ladefcentr 
yet  they  differ  from  thofe  which  are  Pappefcent  alfo»  All 
the  Mahals  are  chiefly  Emollient;  the  Pentaphyllous 
kind  Aftringent ;  as  are  al(b  the  Plantains.  The  Corymbi- 
fim>us  kindt  are  either  Stomachicks,  Hyftericks,  or  Ver- 
mifuges. The  Gentian  Bitters.  Stomachicks,  Hyftericks, 
and  Febrifuges.  The  Pcmifera  Seandentts,  as  Cucum- 
bers»  Melons,  &c.  are  Coolers;  but  fome  are  Cathar^ 
tick,  as  Cnctmh  filvcfiris.  and  Colo^jntbh.  The  CcnvchiUi, 

as  Mtch^MCMMy  tSc.  are  Purgative ;  to  which  J^^ff^,  by 
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Flower  and  Fruit,  is  near  of  kin.  Digitalis  and  GrattpU^ 
are  Emetick  and  Purgative.  The  fquamous  and  bulbous 
Roots  are  Emollient,  and  more  or  lc(s  Acrid.  Thus  Al^ 
lium^  CepM,  Porrum,  unboiPd,  ar^  Hot,  Diurecick  and  Li« 
thontriptick.     All  i\itSeda  are  coolers. 

Thus  at  the  firft  view,  without  kn*  wing  the  Chart- 
fiericks  fo  nicely  as  Botanifts  do,  but  only  exafily  ob* 
(erving  the  Fades  externa  of  the  Plant,  when  the  Vir- 
tue of  one  Species  is  known,  the  Virtues  of  all  the  Con- 
geners may  be  guefs'd  at,  if  not  fully  determin'd« 

The  next  fimple  Method  of  the  Ancients,  to  difco- 
ver  the  Virtues  of  Plants,  feems  to  have  been  the  T  afte 
and  Smell.  Thus  Afium  and  Petrcfelinum  have  a  Tafte 
re(embling  to  each  other,  therefore  they  are  to  be  pre- 
fcribed  together.  The  Seeds  of  Fdniculnm  and  Anifum 
have  much  of  the  (ame  tafte  and  fmeli,  and  therefore 
both  of  them  muft  be  Carminative,  or  Expellers  of  Wind, 
&r.  They  had  likewife  recourfe  to  the  Temperament 
and  Qualities,  fuch  as  Hot  and  Dry,  Cold  and  Moift, 
in  the  ift,  xd»  3d,  and  4th  Degrees*  But  fince  the 
Tafte  is  not  always  the  (ame  in  one  Perfon,  and  that 
different  Pcrfbns  have  different  Senfations;  that,  as  be- 
ing too  much  fubjed^ed  to  the  different  Tempers  ^and 
Imaginations  of  People,  is  defervedly  exploded. 

I  have  lately  compos'd  a  Compendious  Scheme  of  all 
the  Plants  us*d  in  Phyfick ;  in  which,  that  I  might 
render  it  lefs  liable  to  Objedion,  and  not  fcem  to  in* 
croducc  any  innovation  in  the  diftribution,  I  have  not 
fo  ftrii^ly  obferv'd  the  making  their  Charaderillick 
Notes  and  Virtues  agree,  as  the  diftributing  them  ac- 
cording to  their  Operations. 

The  firft  Diftribution,  is,  by  joining  together  all 
thofe  which  are  prefcribed  under  one  Title  in  the  6hops ; 
fuch  as  the  Opening  Roots,  Emollient  and  Capillary 
Herbs,  Cordial  Flowers^  hot  and  cold,  greater  and  lei- 
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fer  Seeds*  In  this  I  have  not  kept  to  the  DiTpenfatory 
Catalogue^  but  have  added  feveral  Congeners,  that  I 
might  give  a  Specimen  of  what  is  propoled  concerning 
the  Virtues  and  CharaAers«  Thus  i  have  added  Cumi^ 
num  and  Mtum  to  F^tniculum ;  Laurns  Alexandrina^  and 
Uippcglcjptm  to  Rufctis ;  k^lcea  to  Mahs  and  jllthea ;  Be*' 
nus  HtnrUui^  Atriplex,  fjrc.  to  Beta,  under  the  Title  of 
OUrdceous  Emollitnts ;  Lingna  Cervifia,  l^eijf  odium,  &c.  to 
the  Capillary  Herbs ;  and  fo  on  in  the  Cordial  Flow* 
crs,   and  hot  and  cold  Seeds. 

I  have,  idly,  diftributed  the  Plants  into  fuch  as  are 
Altering  and  Evacuating.  The  Altering  are  divided  into 
tho(e  that  confift  of  Grofs,  and  fuch  as  are  (aid  to  con- 
fid  of  Tenuious  and  Subtile  Particles.  Thofe  confid- 
ing of  Grofs  Particles,  are  Adringent.  Such  as  prevent 
Abortion  and  Ruptures,  Stoppers  of  the  FUxus  we^t^ 
ft  THUS  immodieus,  fhcr  Albus,  Uiarrhdta,  Djfefttcry ;  good 
in  Burnings,  Bruifes,  Cancers,  (pitting  of  Blood.  Crofs 
Medicines  are  Narcoticks,  Vulnerary*  good  for  Scro* 
phulous  TumorSi  Squinancy,  Refrigerators. 

Plants  confiding  of  fubtile  Particles,  are  Aperient; 
fuch  are  all  Opthalmicks,  Arthriticks,  Nepbriticks^ 
Lithontripticks,  DiuretickSi  Hydropicks.  They  are  al- 
fo  Peroral,  Anti-'Apopledick,  Paralytick,  Hyderick, 
Hypochondriack,  Provokers  of  Birth,  Febrifuges,  Scot-- 
buticks,  Stomachicks,  Vermifuges. 

The  Evacuating  Medicines  are  Emetick.  or  fuch  as 
work  upward  ;  or  Laxative  and  Purgative,  fuch  as  work 
downwards.  The  Nutritive  Medicines  are  the  Plants 
Ccreaies  and  Leguminofa. 

It  is  here  to  be  noted,  that  I  have  not  inferted  any 
Plant  in  this  Table,  but  fuch  as  are  indigenals  in  Bri- 
tain, or  fuch  as  are  Cultivated  in  Britifh  Gardens ;  and 
to  render  it  dill  the  more  uieful,  I  have  added  fuch 

particular  Parts  as  are  uled  in  the  Shops ;  viz  "'  he 
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Root,  HertM,  LeaveSi  Tops.  Flowers,  Fruit,  KutSi 
Bark  and  Wood. 

Haviog  thus  reducM  within  a  fmall  compafs  the  moft 
confidcrable  Virtues  of  Plants,  both  General  and 
Specifick,  and  (hewn  the  moft  eaiy,  fimple,  and  natu- 
ral  Method  of  di(covering  tbenit  I  would  not  be  (b  far 
mifunderftood,  as  if  I  were  averfe  from  ufing  other  Ex* 
perimencs  in  finding  them  our.  On  the  contrary,  I 
could  heartily  recommend  another  Method,  hitherto 
much  negledcd,  and  which  I  am  convinced  would  be 
of  great  U(e,  if  accurately  gone  about ;  and  that  is, 
their  Infufion  in  different  Liquors*  in  order  to  find  out 
the  proper  Menftruum  for  extrading  their  more  ufeful 
Parts. 

Every  Phyfician  is  (enfible  that  there  are  feveral  Sim- 
ples, and  thefe  fpccifick  too,  which  adhibited  in  Sub* 
ftance,  are  of  great  efficacy ;  whereas,  if  their  Con- 
texture is  diflolved,  their  Parts  can  never  be  (b  reuni- 
ted as  to  produce  the  fame  cfk€t.  Thus  Corttx  Pent^ 
vUnas  is  never  Co  cffc£tusLl^  as  when  given  in  Powder. 
That  there  are  others  which  will  communicate  their 
ufeful  Particles  when  infus'd,  to  one  Liquor  and  not  to 
another ;  and  that  the  fame  Subftancc  will  impre^iate 
two  Liquors  diverfely,  according  to  the  di^rent  MeiH 
ftruams.  That  expert  Chymift,  Mr.  Lemery^  advifes  to 
infufe  OpiMm  in  Water  and  Spirit  of  Wine,  (eparately ; 
and  after  to  mix  both  Infufions  together,  in  order  to 
make  the  LauJanum  or  Extrad ;  wifely  confidering,  that 
the  Water  will  be  impregnated  by  the  more  (oiuble  fa- 
line  Particles,  whereas  the  Spirit  will  only  imbibe  the 
more  refmous ;  for  Water  is  the  proper  Mcnjlruum  for  a 
faline  SubftancCi  which  will  not  diflblvc  in  Spirit  of 
Winc$  this  rather  hardening  and  preferving  it  from 
being  didblv'd,  either  by  Air  or  Water.  Thus  the 
moft  convenient  way  to  preferve  the  volatile  Salt  of 
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Animals,  is  to  keep  it  among  Brandy  i  and  every  one 
knowsi  chat  Water  immediately  diflbWes  Sugar,  which 
Brandy  will  not  do.  Therefore  Setina  will  impart  its 
purgative  Quality  to  Water  or  Ale,  having  its  faiine 
Particles  more  difengag'd ;  but  the  purgative  Virtue  of 
Jalldp  confiding  in  its  reHne,  requires  Wine  or  Brandy 
for  the  MenfiruHm  or  Diflblvent. 

Therefore,  in  my  humble  Opinion,  a  mod  proper 
Means  to  find  out  the  Virtues  of  Plants,  is  to  have  re- 
courfe  to  the  proper  Mtnflruums.  A  Simple  may  be  in- 
fus*d  in  Rain  Water,  Snow  Water,  or  pure  Fountain 
Water ;  if  its  Texture  is  loofe.  and  it  abound  with  fa- 
line  Particles,  thofe  pure  Elements  will  be  impregnated 
by  it ;  but  if  the  Texture  be  more  compad.  firm  and 
folid,  if  its  Particles  are  more  fix'd,  Mineral  Waters  ;  or 
by  the  addition  of  a  proportional  quantity  of  the  fix'd 
Salt  of  a  Plant,  a  proper  Mtnftruum  may  be  prepared. 
And  next  to  the  adhibiting  of  the  Bitters  in  liibuance^ 
fuch  as  Wormwood,  Gentian,  and  Camomile  Flowers^ 
this  is  the  ;moft  convenient  way  of  adminiflring 
them  s  not  but  their  Tindlure  extradted  by  Brandy  or 
Wine  may  do  very  well ;  But  (ince  they  abound  very 
much  with  a  fix'd  Salt,  a  great  deal  of  their  Virtue 
may  be  communicated  to  a  lefs  fpirituous  Liquor,  when 
a  more  (pirituous  will  not  extra(3  it.  The  proper 
means  to  know  which  Menftrttum  will  bed  extrad  the 
more  ufeful  parts  of  any  Simple,  or  rather  fufpend  its 
more  folid  Particles,  is  to  ufe  the  Hydroftatical  Bal« 
lance ;  when  having  weighed  the  Mtnjirnum  before  in- 
fufion,  and  after  the  Materies  has  been  intus'd  for  (bme 
time»  it  will  foon  be  obferv'd  by  the  Augmentation  of 
the  Weight,  how  far  the  Menjlruum  is  impregnated,  and 
which  is  the  mod  proper  Diflblvent.  The  propereft 
Method  of  adhibiting  the  fix*d  Simples,  if  not  in  ub- 
ftance,  ia  by  DecoAion,  Infufioni  or  Tindure.    ( Nl  B. 
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It  is  caird  Infufion,  when  the  Menfiruum  is  either  Wa- 
ter, Ale,  or  Wine;  but  a  Tindlurc,  when  Brandy  is 
employed  ,0  and  thcbcft  way  to  obtain  the  ufcful  Par- 
ticles of  volatile,  tenuious,  or  fubtile  Subftance^,  is  by 
Diftillation.  Thefe  may  indeed  be  proper  Ingredients 
for  an  Infufion  or  TindJurc.  Bu:  there  are  a  great 
many  Fixd  Subdances  as  improper  for  Didillation  as 
the  Volatile  are  improper  for  Extra^^s.  Thus  \  have 
thought  fit  to  (hew  the  means  of  finding  out  the  Vir- 
tues of  l^iants  without  dilTolving  their  Texture  :  But 
if  any  has  a  mind  raiher  to  do  it  by  the  Chymical 
Anaiyfis,  this  is  not  to  diiTuade  them. 


X.  An  Account  of  a  !Boo{y  Entituhd^  Georaetria 
Organica,  five  Dcfcriptio  Linearum  Curva- 
rum  Univcrfalis-  AuElore  Colino  Mac  Laurin,. 
Mathc/eos  in  CoSegio  KoVo  Abredonenfi  !Pro- 
fejforey  <^  K.  S.  S. 

TH  E  Defigr  of  this  TreatKe,  is  to  examine  the 
various  Methods  propofcd  by  Mathematicians, 
for  defcribing  Geometric  Curves  ;  and  at  the  fame 
time  to  dcmonftrate  a  new  one,  infinitely  more  Gene- 
ral than  any  hitherto  publidied ;  built  on  tbofe  Thco* 
rems  propofed  by  our  Illuftrious  Prcfident,  at  the  end 
of  his  Enumeration  of  the  Lines  of  the  Third  Order. 
The  great  Improvements  that  have  been  made  by  moft 
of  the  other  Modern  Geometricians,  have  related  chiefly 
to  the  Lines  of  the  Infinite  Order;  they  have  been  fo 
(end  of  applying  their  new  Methods  to  Mechanic  and 
Exponential  CurvcSi   (which  undoubtedly  ought  to 
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give  place  to  chofe  chat  are  more  flridly  GeomerrU 
cal )  that  they  have  negledled  to  cultivate  Geomecry 
after  the  mofl  regular  manner*  The  Writers  on  chele 
Subjeds  commonly  rife  at  once,  from  confidering  the 
Lines  of  the  Second  Order,  or  Conic  Sediions,  to  ihofe 
of  the  Infinite  Order,  overlooking  all  the  intermedin 
ate  Ranks.  And  hence  it  was,  that  all  the  Orders 
of  Geometric  Curves  lay  unregarded,  without  the 
known  Limits  of  Geometry,  bcfides  the  firfi  two,  and 
a  few  of  the  fuperior  Curves  that  had  been  confidc- 
red  with  fome  particular  Views,  till  that  great  Au^ 
thor,  by  enumerating  rhe  Lines  of  the  Third  Order, 
enlarged  the  Bounds  of  Geometry,  and  enriched  ic 
with  almoft  Seventy  new  Curves.  Their  Properties 
which  he  has  given,  and  the  manner  of  defcribing 
chofe  of  them  that  have  a  PunSium  Duplex,  have  aH 
mod  brought  chem  on  a  Level  with  the  Lines  of  the 
Second  Order;  which  alone  had  long  ufutped  the  Place 
in  Geometry. 

After  this  great  Example,  'ris  attempted  in  this  Trea- 
tife*  to  give  an  univerfal  Defcription  of  all  Geome- 
tric Lines  of  the  Third,  or  any  Order  whatfoever.  But 
bccaufe  the  higher  Kinds  cannot  be  defcribed  but  by 
means  of  the  inferior  Sorts,  fome  of  thefe  mud  be 
populated  to  defcribe  thofe  :  And  becaufe  (Ireighc 
Lines  are  the  fimpleft  and  mod  eaHly  defcribed,  and 
are  always  the  fame,  that  is,  of  one  Sorr,  therefore  ic 
was  thought  proper  to  invedigate  of  what  ufe  they 
alone  might  be,  for  defcribing  Lines  of  all  the  higher 
Orders,  in  the  Fird  ^'art  of  this  Treatife  h  an  Abdra<3i 
of  which  has  been  publiihed  in  the  Trania<5^ions  for 
Jamuirj  ^nd  Fehuarj  lad.  I  ihall  only  add,  that  befides 
chc  Method  of  defcribing  the  Curves,  the  Manner  of 
determining  their  Afymptotes  and  Species  is  alfo  demon- 
llraced ;  and  the  more  fimple  Curves  of  every  Order, 
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arc  particularly  confidcred  as  Examples  of  the  Methods 
In  the  Firft  ScAion  the  Lines  of  the  Second  Order  are 
confidcred ;  in  the  Second,  chofe  of  the  Third  Order, 
char  have  a  Pnnltum  duplex;  in  the  3d  Sedion^  the  Lines 
of  the  Fourth  Order,  and  tbofe  of  the  Third  Order 
that  have  no  PunStum  dufltx.  In  the  lad  Sedion  there 
are  many  various  Methods  of  defcribing  the  Lines  of 
any  Order. 

In  the  Second  Part,  the  Curves  of  the  inferior  Or 
ders  arc  made  ufe  of  for  defcribing  thofe  of  the  high* 
er  kinds.  In  the  Firft  Sedlion,  the  Theorems  public 
(bed  by  Sir  Ifadc  Nerptcit  at  the  end  of  the  Enumeration 
of  the  Lines  of  the  Third  Order  are  damonftrated.  Li 
the  Second  SeSion,  Curves  are  fubftituted  in  the  room 
of  (Ireight  Lines,  in  all  the  Propofitions  of  the  Firft 
Part.  From  one  of  the(e  Propofitions,  Lines  of  th^ 
1014th  Order  may  be  defcribed  by  making  Angles 
move  on  (even  Conick  Sections  5  and  by  three  Conick 
Sedlions  more,  Lines  may  be  defcribed  above  the 
11,000th  Order.  Laftlyt  thefe  Theorems  are  applied 
to  (hew  how  the  more  Complex  of  the  Infinite  Order, 
may  be  defcribed  from  the  more  Simple. 

In  the  Third  Sedlion,  fome  other  Methods  of  defcri** 
bing  Curves  are  confidcred,  that  are  not  (o  general  as 
the  precedinjp;,  but  give  fometimes  more  fimple  Mc* 
tbods  of  defcribing  fome  few  Lines  of  the  Superior 
Orders.  Particularly  the  Epicjclcids  defcribed  by  the 
Motion  of  any  Curve,  whether  Geometric  or  not,  upon 
another  equal  to  it  are  eafily  conflru(9ed,  and  feveral 
Infinite  Series  of  them  rectified  or  meafured  by  Arches 
of  more  fimple  Curves.  In  this  Scdion,.  feveral  other 
Defcriptions  of  Curves  are  treated  of,  that  have  been 
propofed  by  others.  In  the  laft  Sedioni  to  fhew  the 
ufe  of  Curves  in  Natural  Philofophy,  two  of  the  mod; 
eminent  Problems  in  Mathematical  Philofophy  are  iol- 
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fed.    In  tba  firft,  the  Centripetal  Force,  by  which  a 
Body  dcferibcs  any  Curve,  is  invcftigaced  after  an  ea(y 
manner ;  and  a  Hmple  Conftrndion  of  all  thofe  Curves 
tbac  a  body  would  defcribe,  if  projeded  with  the  ve* 
lodty  ic  might  acquire  by  foiling  from  an  infinite 
Height,  in  any  Hypothefis  of  Gravity,  is  demonftraced. 
In  the  Second,  *tts  found,  that  if  any  body  defcribe  a 
Curve  in  a  refitting  Medium,  the  Refiftance  is  always 
as  the  Moment  or  Fluxion  of  a  Quantity,  that  expref-^ 
(es  the  rdth  of  the  Centripetal  Force,  to  that  Force  by 
which  it  would  defcribe  the  Curve  h  f^actto,  multiplied 
by  the  Fluxion  of  the  Curve.    Tis  alio  demonftrated, 
that  if  a  body  defcribe  any  Curve  in  a  refifting  Medium^ 
which  in  Facw  could  have  been  defcribed  by  a  Centri- 
petal Force,  proportional  to  any  power  of  the  Diftancc, 
the   Denfity  of  that  Medium  will  be  reciprocally  as 
the  Part  of  the  Tangent  intercepted  between  the  Point 
of  Conta<!t,  and  a  Line  perpendicular  to  the  Radius  at 
the  Center  of  the  ForceSi    This  Theorem  is  applied  to 
feveral  Curves;  and  then  the  lOth  Prop,  of  the  Second 
Book  of  the  Principles,  and  all  its  Examples^  are  de» 
monftrated  from  it.    Thcfe  Propofitions  are  treated  of 
here,  not  only  becauie  they  (hew  the  ufe  of  Curves 
in  Philo(bphy,  but  becaufe  more  fimple  Ideas  of  the  De-^ 
icfiptions  of  (bme  Curves  may  be  drawn  from  thcm^ 
than  from  any  other  Method ;  and  becaufe  this  is  the 
Method 9  by  which  Nature  berfelf  defcribes  Curve  Lines- 
The  whole  is  concluded  by  an  attempt  to  draw  a 
Line  of  any  given  Order,  through  any  given  Number 
of  Points,  that  is  fufficient  to  determine  the  Curve* 
Ihos  if  a  Curve  of  the  Order  xm  is  to  be  defcribed 
through  as  many  Points,  as  determine  a  Line  of  the- 
Order  w,   and  three  more  PointS)   each  of  v^hich.  are 
Nodes,  formed  by  the  concourfe  of  as  many  Arches; 
of  the  Curve  I  as  there  are  Unites  in  m^  then  the 
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Curva  is  determined,  and  a  Method  how  to  dcfcribe 
ic  is  demonftrated.  This,  and  (ome  other  Theorems 
relating  to  the  Number  of  Points  chat  determine  Curves, 
and  the  manner  of  defcribing  them  thro'  thcfe  Pointfi 
conclude  this  Part. 

This  Book  is  Printed  for  William  and  John  Fnnys^ 
at  the  IVefi  End  of  St.  Paul*/  Church  Tdrd. 
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I,  ^art  of  a  Letter  from  Mr.  Deverel  Surgeon  at 
Briflol  5  concerning  a  Cafe  in  Chirurgery^  which 
is  commonly  mijiak^n  for  a  Fra&ure  of  the  (Pa- 
tella. 

RICHARD  BURT,  a  Gardiner,  living  with  Mrs. 
Llejd  of  Stoke  neat  Br'tftol,  was  thrown  from  his 
Horfe,  and  in  the  fail  received  fuch  a  hurt  in  one  cf 
his  Knees  as  made  him  incapable  of  remounting :  He 
felt  Comewhac  crack  in  that  Knee  Cas  he  CAprefs'd  it; 
before  it  touched  the  ground.  Upon  examining  the 
Pare  I  found  (zs  I  then  thought^  the  ends  of  the 
broken  Bone  drawn  above  four  fingers  didance  from 
each  other ;  Buc  upon  a  ftriflcr  examination  of  the 
parts,  I  found  the  PAttlh  (which  was  drawn  upwards 
by  the  extenforsof  the  Leg)  retain'd  its  natural  Hgurc, 
and  that  the  hardnefs  which  was  felt  below  was  the 
end  of  the  torn  Ligament  that  ties  it  to  the  TibU 
The  ends  of  the  Ligament  were  brought  as  near  as 
polTible,  and  kept  (b  about  three  Weeks  without  any 
very  remarkable  accident  intervening.  He  then  began 
to  walk,  which  was  a  little  too  foon,  caufmg  thereby 
fomc  pains,  and  loofening  the  Cicatrix,  which  made 
it  the  longer  before  it  was  perfedJly  firm ;  however  he 
walks  without  any  perceptible  lamenefs.  I  have  met 
with  two  others  in  the  fame  cafe,  the  one  a  Perfon  of 
diftindtion,  who  has  not  met  with  the  good  Fortune  of 
walking  fo  well  as  (he  ufed,  tho'  not  for  want  of  all 
the  care  and  circumfpedion  imaginable :  for  it  is  hardly 
to  be  cxpedled  thac  one  in  ten,  to  whom  this  Acci- 
dent happens,  fliould  ever  go  right,  it  being  next  to 
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an  impoflibility  that  the  ends  of  the  torn  Ligament 
ihould  be  fo  exadly  placed,  and  retainM  as  not  to  lie 
one  over  the  other. 

Pirek  in  the  i2d  Chapter  of  his  15th  Book  a& 
firms,  that  he  never  faw  one  of  thofe  who  have  had 
this  Bone  broken*  but  that  halted  during  the  reft  of 
their  lives  :  I  am  very  apt  to  believe  wnat  this  ex^ 
cellent  Author  affirms  about  the  halting,  and  am  (brry  I 
mud  diffent  from  his  notions  of  the  cafe,  and  the 
cau(e  of  the  Lamenefs.  Hildanns  in  his  OhfervAtionts 
Cbirurgicd.  Cent.  5tb*  OhJerVs  8 8.  P.  m.  485*,  has  given 
us  a  Hiflof  y  of  a  tranfverfe  Fradure  of  this  Bone,  which, 
after  all  the  Symptoms  were  remov'd,  was  cur'd.  Sed 
tlaudicdtio  ae  p$mma  imhtcilUtds  totius  cruris  fecuta  efi, 
ita  ut  Kon  nip  maxima  cum  difficultait  amhnlart  fofjit. 
He  afrerwards  mentioning  the  caufe  of  the  Lamenefs 
makes  a  Quasry,  if  whatP^r^^  (to  whom  this  Obferva* 
tion  is  dedicated)  fays  in  his  Exc.  lib.  de  offihus^  lib.  4. 
caf.  X  can  be  the  caufe  oF  the  Lamenefs ;  his  words 
are,  Et/l  vtro  Opiniomm  hancct  rationi  confentaneam  (Jji 
In  dubium  revocart  minimi  conabor,  unns  tawen  rift  at 
fcrnfnlns,  viddicett  an,  fraCld  fatelld,  extuberantia  cdlli 
talis  e(fe  fojjit,  ut  cavitatem  hancct  {qua  inter  femur  ^  0$ 
tibls  magna  efl)  adeo  adimpleat,  ut  met  am  a^Hentmijue  ge* 
net  imfcdire  fcjfftt  ?  Videmus  enim  ut  plurimum  in  reliquis 
pffimm  fraSluris^  (nifi  contritio  ojfis  dh  perieftei  fuerit  max* 
ims)  naturam  tam  decenter  &  eleganter  conneBere  offu,  ut 
rare  rellnquatur  wftigium  fraffurai  Per  soft  ium  enim,  cjuam 
dim  integrum  eft^materiam  calU  retinet,  que  minns  in  ex* 
tuherMtiam  excrefcere  feffit,  nifit  8cc.  Delude  in  hoc  ncflro 
JEgrp  callum  nen  fuijje  caufam  chudicationis  ex  (eqnen^ 
tihtts  apparebit :  quaprepter  diftinifieus  hie  opus  efl,  f'  f- 
ter  this  he  goes  on  to  (Iiovv  us  how  many  ways  this 
Bene  may  be  fradur'd,  but  doth  not  obiervc  chu^  he 
ever  (aw  it  any  other  way  biokeni  C^nlcfs  in  a  Gun- 
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fiioc-wound)  than  cranfverfly ;  if  he  had,  I  am  perfua* 
dedp  that  this  curious  Obiervator  would  never  have 
omitted  it  in  his  Obfervations. 

Rkjjch  in  his  Cer,turia  ebfervationnm  Anatomico^Chirur^ 
gicarum  ^c.  ohfervatio  3,  writes  as  follows-  Pateliam 
frcfter  duritiem  fu^m  baud  frangi  pojfe  nonnnlli  ferverfe 
sffcrunu  Ncs  vtro  eandem  non  folum  ^  cafu  gravhri 
in  genu  frangi  experts  fumus^  verum  etiam  fine  cafn ;  cu- 
jns  rei  Hiftpriam  recenfere  animus  efi»  Ante  tres 
pr^terprcpter  anncs,  vifitavi  cum  Mugijiro  Petro  Adtl* 
ani filio^virum fatis  robu/ium,  qui apwte dcfcendens in  ter^ 
ram  fere  ceciderat  ;  une  pede  lubricCf  rejlfiens  tamen  auan^ 
fum  potait,  in  Terr  Am  non  fuerat  prohpfus  ;  fed  db  ilU  re* 
fi/ientia  vehement iffims  tranfver/im  fraSla  ejus  patella,  (jr 
adeo  quidem  evident  er,  ut  inter  utrumque  locari  potuerit 
manus,  una   (uim  fupra  altera  infra  genu  fentiebatur. 

This  Obfervation  is  {o  like  in  all  its  circumftances 
to  that  which  I  related  above*  efpecially  in  that  the 
Fradlurewas  made  without  a  fall,  that  I  am  very  ape 
to  believe  it  is  the  fame ;  and  do  imagine  be  might  be 
deceived  by  miflaking  the  hard  end  of  the  Ligament  for 
the  broken  Bone« 

And  when  thefe  fore  of  Accidents,  which  are  now 
called  Fradures  of  the  I'atella,  come  to  be  nicely  ex- 
amined ;  they  will  pethaps  be  found  to  be  generally 
of  the  fame  Nature* 
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IL  A  Letter  concerning  the  Antiquity  of  the  Vene^ 
real  Di/ea/e.  ©>  Mr.  William  Becket,  Surge^ 
o»,  F.  R.  S.  to  William  WagftafFe,  M.  D. 
S.  K.  &  Coll  Med.  Lond.  Soc.  and  by  him  com^ 
municated  to  the  ^oyal  Society. 

SIR, 

T^EFORE  I  engage  in  the  principal  Defign  of 
iJ  this  Letter ;  which  will  be  to  prove,  chat  the 
Venereal  Difcafe,  when  it  came  to  be  confirmed,  was 
frequently  known  among  us  fome  hundreds  of  Years 
before  the  Siege  of  Naples :  I  (hall  endeavour  to  refute  the 
Opinion  of  thofe  Perfons^  who  believe  it  to  have  had  its  ri(e 
therct  if  any  fuch  (hall  remain,  who  hav  eread  over  my  for- 
mer Letter  '^.  True  indeed  it  is»  that  there  have  not  been 
wanting  feveral  modern  Authors,  who  have  aflerted  it ; 
but  I  determine  to  make  it  appear  to  be  an  Error  as 
inconfiderately,  and  haftily  received,  as  ftarted  by  fome 
Chimerical  Author;  who,  becaufe  feveral  Writers  a- 
bout  that  time,  obferving  the  Difeafe  to  begin  in  the 
Pmdendd,  feparated  it  from  another,  with  which  it  was 
before  confoundedf  muft  likewife  take  upon  him  to 
aflert  its  being  a  new  Diftemper,  and  to  aflign  a  cer* 
tain  Time  and  Place  for  its  Rife.  Now  one  might 
with  all  the  Reafon  in  the  World  exped,  that,  if  the 
Difeafe  had  its  Original  there,  it  muft  have  been  fb 
certainly  and  infallibly  known,  that  there  could  have 
been  no  doubtful  or  uncertain  Opinions  about  it,  but 
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that  the  Phyficians,  who  relided  in  or  near  the  f  lace, 
and  rho(e  more  efpecially,  who  interefted  thcmfelvcs  fo 
far  as  to  write  of  it^  muft  have  all  of  chem,  to  a  Man, 
agreed  upon  the  Certainty  of  a  thing,  the  Knowledge 
of  the  Truth  of  which  was  fo  eafily  attainable.     15uc 
on  the  contrary,  tficholas  L^onicenus^  who  was  the  firft 
Italian  Phyficiani  that  wrote  of  this  Difeafc^  and  who 
lived  at  the  very  timci  when  l^afks  was  befieged,  is  fo 
far  from  acknowledging  it  to  have  had  its  rife  there^ 
from  the   French  Soldiers  Convcrfarion  with  the  7/4-^ 
lian  Women,  and  fo  little  did  he  know    of  its  true 
Caufe»  that  he  does  not  allow  it  to  be  the  Con(e- 
quenc  of  impure  Embraces.      About  this  time  it   was 
likewife,  that  Pope  Alexander  the  Vlth  engaged  Gaf- 
far  Tcrella  to  write   of  this   Diftemper.      This  Pope 
was  in  League  with  Alpi:on(us  King  of  Naples,  againd 
Charles  VllK  King  of  France,   to   prevent   bis  pading 
thro'  Italy,  when  he  went  to  befiege  Naples;    yet  this 
Author  is  (b  far  from   allowing   it  to  have  had   its 
Original  there,  that  he  tells  us»  the  Aftrologers  were 
of  opinion,  that   it  proceeded  from  I  know  not  what 
particular  Conftellations.      Nor  does  Sehafihnns  Aqui'- 
lantts,  who    lived    at  that  time^    allow  it   to  be  any 
other  than  an  ancient    Lifcafe;    or   Antenius  Scanarth 
liuSf  who  wrote  in   14989  which  was  but  four  or  five 
Years   after  the   beforemcnciond    Siege.  Nor   do  fe- 
veral  other  Authors,  then  livirig,  fay  one  Word  about 
this  Neapclftan  Story,     iiut  it  Iccms  Ulricus  de  Hutten, 
a  German  Kr.  who  was  no   Phyfician,    pontively  af- 
firms this  Difeafe  to  have  had  its  ri(e  there  i  but   how 
he  ihould  come  to  know  this»  who   lived  at  (uch  a 
diftance  from   the  Place,  and  they,  who  were  Phyfi- 
cians    rcfiding   as  ic  were  upon    the   fpot,  be  igno- 
rant of  it,  will   be  as  much  credited,  as  his  follow- 
ing inconfiftent  Relation,  which  will  fufliciently  prove, 
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how  little  care  be  took  to  be  apprifed  of  the  Truth 
of  what;  he  wrote.  Thi^  very  Author  tells  us  this 
Difcafe  was  unknown  till  the  Year  1495 >  ^t  there- 
abouts ^  that  he  himfelf  had  it,  w^cn  he  wr.3  a  Child, 
and  fo  confcqucntly  that  it  was  hereditary,  or  from 
the  Nurfe.  He  wrote  his  Book  of  this  nificmpcr  at 
Mentz^  where  it  was  printed  by  John  Sdcjfcr  in  4/^, 
in  the  Year  is  19.  Now  if  we  allow  him  to  hot 
but  i7  Years  of  Age,  when  he  wrote,  (for  he  canitoc 
be  fuppos'd  to  be^  lefs,  who.  before  this  took  upon 
him  to  cure  his  Father  of  the  Venereal  DifeafC;  with- 
out the  Aflidance  of  any  Phyfician  or  SurgeonJ  he 
mud  have  had  the  DiHemper  upon  him,  according  to 
his  Qwn  Account,  before  ever  it  was  in  being.  Thus 
we  may  fee,  how  Perfbns  may  be  impos'd  upon  by  a 
hafty  and  inconfiftent  Writer,  no  way  qualified  for 
fuch  an  Undertaking,  and  greedily  receive  in  Fal* 
(hoods  inftead  of  Truths,  if  they  will  not  be  at  the 
Pains  of  coniiilting  the  Original  Writings  of  our  Pre- 
deceffors,  the  only  fure  Method  of  overthrowing  fuch 
Chimerical  and  imaginary  Notions. 

But  to  come  to  what  is  principally  deligned  in  this 
letter;  If  I  have,  Sir,  in  my  former  fuflKiently  pro- 
ved, that  the  firft  Degree  of  the  Venereal  Difeafe  was 
very  common  among  us  fome  hundreds  of  Years,  be- 
fore ic  is  commonly  faid  to  have  been  known  in  Eur  of  e; 
there  will  be  no  Reafon  for  any  body  to  conceive  we 
were  at  that  time  in  any  meafure  Strangers  to  it, 
when  iccame  to  be  confirmed;  more  efpeciallv,  when 
we  confider  the  Methods  of  Treatment  in  thole  Times, 
which  confiding  principally  in  topical  Applications, 
many  of  their  Patients  could  not  poHTibly  cfcape  ha- 
ving it  confirmed  on  them*  Now  when  it  was  in 
this  confirmed  State,  the  Writers  of  thofe  eatly  times 
looked  upon  it  as  an  entirely  new  Difcafe,  and  not  a 
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Confequenc  of  any   Evil  beforft  concraded,  becaufs 
they  were  not  appriled,  that  the  firfl:  Symptoms  be- 
ing removed,  and  the  Difeafe  to  /Appearance  cured, 
it  fliould  afterwards  difcover  it  lelf  in  fuch  a  manner, 
as  (bould  not  (eem  to  have  the  lead  Analogy  with  the 
Symptoms,  that  firft  attack'd  a   parti  which  had  been 
for  a  confiderable    time  free  from   any  Misfortune; 
But  becaule   the  Symptoms  are  the  only   true  Cha* 
ra^erifticks,  whereby  we  are  infallibly  able  Co  know 
one  Difeafe  from  another,  it  may  be  expe<%ed,  that  I  pro- 
duce (ufficient  Authorities,  to  demonftrare  they  were 
all  ot  them  known  and  de(cribed  by  ancient  Phyfical 
and  Chirurgical  Writers,  juft  as  they  appear  to  be 
in  the  Venereal  Difeafe  at  this  Day,  if  I  would  prove 
that  Difeafe  to  be  of  a  much  more  ancient  Date,  than 
is  generally  thought ;    and  if  1  do  this,  I  cannot  but 
think  it   will  be  facisfa(3ory,  fince  we  can  have  no 
other  way  of  coming  to  a   Knowledge  of  any   one 
Diflemper,  than  by  its  Symptoms.     The  Method  of 
laying  down   the  exadl  Succe/Iion   of  them,  will  be 
impoffible  to  be  reduced  to  any  certain  and  itfallf- 
ble  Rule,  there  being  Co  great  a  Variety  of  Caufes, 
that  obflrud  fuch  a  Regularity  j    for  which  Reafbn* 
J  fhall  take  notice  of  them   in  fuch  Order  as  titey 
mofl  generally  appear,   which   was  upon  no  account 
to  be  expeded  from  our  ancient  Writers,  for  as  much 
as  they  mention  every  particular  Symptom  by  it  felf, 
not  knowing  but  that  they  were  independent  of  eacli 
other,  and  that  each  of  them  was  a  diflinA  Difeafe. 
However,  the  proving  thefe  Symptoms  were  in  being 
in  thefe  early  times,  will  be  as  flrong  an  Argument 
to  prove  the  Antiquity  of  this  Diflemper,  as  if  they 
had  been  regifler'd  in  the  mofl  exaA  Order  of  Sue* 
celiion,  becaufe  we  (hall,  upon  the  flridlefl  Examina-^ 
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tioo^  find  they  are  peculiar  co  the  Venereal  Malady 
only*  I  havci  I  hope,  fufficiently  made  it  appear  in  my 
former  Letter,  that  the  firfl:  degree  of  this  Oifeafe  was 
anciently  known  among  us  by  the  name  of  the  Brenn- 
ing.  or  Burning;  and  that  it  was  the  fame  Thing 
with  what  we  now  call  a  Clap.  The  Symptoms,  which 
are  ufually  its  concomitantS|  are  the  Phymofis,  and 
Paraphymofis,  both  which  are  accurately  defcribed, 
and  proper  Remedies  ior  them  fet  down  by  the  be- 
fore mentioned  John  Arden  Efq^  in  another  Manu« 
fcript  of  his,  curiouily  written  upon  Vellum,  and  beau- 
tifully illuminated.  The  imprudent  Method  of  Cure 
of  this  firft  degree  of  the  Venereal  Malady,  is  fome- 
ixmos  attended  with  a  Caruncle  in  the  Urethra,  which 
was  a  Difeafe  very  common  among  us  anciently;  For 
not  to  mention  other  early  writers,  our  before  men* 
tioncd  Author  gives  us  the  Cafe  of  a  certain  Redtor, 
that  had  fuch  a  Subftance,  like  a  Wart^  growing  in 
the  Penis,  which  in  another  Place  he  fays  frequently 
happens  and  of  another,  which  had  fuch  an  Excrcfccncc 
as  big  as  a  fmall  Strawberry,  which  (fays  he^  pro- 
ceeded from  the  corrupted  Matter^  which  remained 
in  the  Urethra* 

And  indeed  there  is  not  any  Symptom  of  the  Ve- 
nereal Difeafe,  that  1  find  fo  often  mentioned  as  this 
of  the  Caruncle,  in(bmuch  that  it  (ecms  to  have  been 
more  common  in  thofe  early  times,  than  ac  this  Day. 
But  this  muft  be  certainly  owini^  to  the  fmootlt  and 
oily  Remedies  they  were  continually  injeding,  which, 
by  their  relaxing  and  foftning  the  Fibres  of  the  part» 
muft  necefTarily  difpofe  the  contexture  of  fmall  Blood 
Veflels,  lodged  at  the  bottom  of  the  little  Ulcerations,  to 
fill  with  nutritious  juices^  and  to  extend  themrclvcsro,as 
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to  form  fuch  fungous  Excrefccnces;  and  fo  folicirous 
were  iliey  for  removing  thefc  inconvenicncics,  that 
they  n^ade  ufc  of  fevcral  ways  by  CorroHves  a.^d  o* 
ther  Methods,  to  accomplilh  this  end  ;  and  a  very  ear- 
ly Writer  aaic:ig  us,  has  given  us  a  very  mcihodi- 
cal  and  curious  Traft  on  this  Subjcdi,  wherein  he  re- 
commends the  removing  them  by  the  medicated  Can- 
dle, which  we  ufe  at  this  Day,  and  lays  down  divers 
other  In(lru(9ions,  in  Relation  to  it,  which  makes  it 
probably  the  bed  Difcourie  on  this  Subjecf^,  that  was 
ever  yet  written  The  fame  Author  takes  notice  of 
thofe  contumacious  Ulcers,  which  happen  upon  the 
Glans  and  the  neighbouring  parts,  which  wc  now 
call  Shankers  ;  and  the  great  Tiouble,  our  ancient  Au- 
thors found  in  attempting  their  Cure  fufTicicntly 
difcover  them  to  have  had  their  Original  from  a  Ve- 
nereal infe(9ion«  Thefe  feveral  Symptoms  of  ihc  Vene- 
real Malady  our  early  Writers  are  very  full  in  their 
Accounts  of,  and  others,  when  the  Difcafe  was  in 
a  more  confirmed  State,  to  which  they  appropriated 
particular  Names,  perhaps  more  fignificant  and  expref 
live  than  thofe  impofcd  by  modern  Authors*  Thus  for 
inflance,  the  Bubo's  \n  the  Groins  they  called  Dorfers, 
which  I  have  given  a  Reafon  for  before  n  and  the  Vene- 
real Nodes  onthevShin  Bones  they  termed  the  Boonhaw, 
which  gives  us  a  pcrfcd)  Idea,  not  only  of  the  pare 
afFe(9ed  but  after  what  manner  it  was  Difcafed ;  for 
the  old  Englifli  Word,'^4ir^,  fignified  a  fwelling  of  any 
Fart.  Thus  for  inflance,  a  little  Swelling  upon  the  Or- 
fica^  was  anciently  called  the  Hawe  in  the  Eye,  and 
the  Swelling  that  frequently  happens  on  the  Finger, 
on  one  fide  the  Nail,  was  called  the  white  Hawe,  and 
afterwards  Whitflaw.  The  procefs  our  lad  mentis 
oned  Author  recommends,  for  the  Cure  of  the  Boon 
or  Bone  Hawe,  is  by  making  ufe  of  a  PlaiQcr,  which 
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had  a  Hole  cue   in  the    midn:,   to  circumfcribe    it  > 
and  applying  a  Cauftick  of  unflacked  Lime,  and  black 
&oap  incorporated   together,  which  with  Plaifler  and 
Bandage,  was  to  be  (ecored  on  the  part   four  Hours, 
and  longer.,  if  that  was  not  found  fu/ficient ;  after  this 
he    proceeds  to  the  feparating  the  Slough,  &V.     This 
PradJice  of  his  fecms  to  have  been  found  out  by  ac- 
cident.   For  he  tells  us,  when  he  was  a  young  Pradli- 
tioner,  he  having  applycd  both  the    Natural  and  Ar- 
tificial At  (enick  to   the  Leg  of  a  Man,   that  was  his 
Patient,   it  fo  mortified  the  Fle(h,   as  furprized  him; 
but  by  proper  digcftives,  the  Elchar  coming  ofl\  and 
leaving  the  Bone  bare,  he   fcraped  it   with  an  Inftru- 
ment  for  fcvcral  Days,  and  dreft  it  with  Incarnatives, 
defigning  to    have    ingcndred  FIcfli  on  it;   but    this 
proving  unlucccfsful,  he   continued  to  (crape  it,  till  he 
obferved   it   move  under  the  Inftrument,  after  which 
having  feparated  it,  he    found  the  Sore  covered  with 
new  Tlefli.  and    that  tho   Bone   was  four   Inches    in 
length,  two  in   breadih,  and   very  thick,  upon  the  re- 
moval of  wliich  the  1-aciont  was  foon  cure:!     Thus 
iis  probable  this  Obfcrvation  of   this  great  Man    led 
our    PrcdeceflbfS  to  practice   the  very  fame  Method ; 
and  \vc  do  at  this  Day  in  our  Hofpiials  treat  the  Vc- 
RCTcal  Kodcs  on  tnc  Shins  c:<a*>!y    as  is    here  dcuii- 
hvd,    where  we  oblctve  the  fame  appearances,   he  i'^i 
lon2    before  took  notice   of ;  and  'tis  not  in  the  lead 
to  be  doubted,   but  the  Boon  Haw  and  our  Venereal 
Nodes  arc  rhe  fame  Difealc.     by    the  appcarar.cc   of 
fomc  of  the  laft  of  the  above    mentioned   Symptoms, 
wc  infallibly  judge  the  Patient  has    had    the  Infection 
upon  him  a  confifferablc  time,  and  that  the  Difcalcis 
makmg    its   gradual  advances,  to  the  corrupting:;  a::d 
dcflroying  the  whole  frame  of  the  Body.    That   this 
was  the  Conclufion  of  the  miferies  of  ihofc  i  crfoni;, 
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tint  gave  themfelvcs   up  to    the  deceitful   delights 
a><c}  entertainments  of  lewd   Women,  in    thofe  early 
times  as  well  as  now,    I  cannot  better  prove  than  by 
tho(e    remarkable   inftances    you  quoted   from  a  MS. 
in  Lincoln  Colledge«  in  Oxon^  which  you  kindly  com* 
municaced  to  me,  after  you  had  mentioned   them  in 
one  of  your  Learned  Ledures  in  our  Theatre.    They 
are  as  follow,  Ucvi  enim  ego   Magifier  Thomas  Gal- 
coigne,  licet  indignus^  facrd  TheohgU  Doctor ^  qui  bdc  fcriffi 
t^  collegia  diverfos  viros^  qui  mortui  fuerunt  ex  futrefdc- 
tione  m^nfhrcrum  fu'-fum  genitalinm  ^  corf  oris  fui ;  ifUd  cor^ 
Tuftio  &  fntrefaBio^  ut  ipfi  dixerotnt,  cdojats  fuit  perex^- 
ercitium  cofuU  carnalis  cum  mu'ieribus.  Magnus  enim  dux 
in   Anglic  fcii  J.  de  Gaunt,  morfuus  eft  ex  tali  putrefaca 
tione  mcmbforum  genitatinm,  &  corporis  [ui^  caufata  per  fre^ 
quentationem  mulicrum.   M^^gnus  enim  fornicator  fnit,  ut  in 
toto  Regno  Anglid  divulgatatur,  dr  ante  mortem  (uamjacens 
fie  infirmus  in  leSlo,  eandem  futrefaffionem   Regi  Anglid 
Jticardo  (ecundo  ofiendit^  cum  idem  Rex  e^nJem  Ducem  in 
fud  infirmirate  vifit£.vit\   ^  dixit  mihi  qui  ifia   novitu-^ 
nut   fi delis   f^cr£   Theolojrid   Baccalaureus,   Willus    etiam 
longe  vir  mftur£  dtatis  (y  de  civitat.  Londonii,  mo' taus 
eft  ex   tali   putrefaffioue  memhrorum  fuorum  genituliam 
^  corporis  fui^  caufaid  per  copulam  carnatem  cum  Mulieriius, 
ut  ipfemet  pluries  conffffu^  e/i  ante  mortem  [uam^  quummd^ 
nu  (ua  propria  eleemofj/nas  di/irihit  ut  ego  novi  anno  Dni. 
14)0.     Now  what  thofe  inftances  mentioned  from  Ar- 
dtn^  or  thefe  from  Gafcoigne,  who  was  then  Chancellor 
of  Oxford^  cou'd    poflTibly  be  but  Venereal  Cafes,    I 
would  be  obliged  to  any  body  to  inform  me.  Certain 
it  is,  no  Difeale  was  ever  known  to  be  gotten   by  the 
carnal  Converfation  of  Women,  which   firft  attacked 
the  Gcir/M//,  caufing  a  Corruption  and   Putrefadion  of 
them,  and  afterward  of  the  whole  Frame  of  the  Bo- 
dy, but  that  which  is  Venereal.  For  nothing  is  more 
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oommonly  koown  at  this  Day,  cban  chat  after  the  ve> 
neteal  iogagement  with  an  impure  Woman,  the  Penis 
is  the  part  where  the  Scene  is  firft  laid  for  the  fuc- 
ceeding  Tragical  appearances;  aqd  there,  and  in  the 
Neighbouring  Parts,  do  the  Symptoms  of  the  Difeaie 
as  its  retainers,  always  (irft  ademble,  till  the  malig- 
nant Poyfon  taints  the  Biood  and  other  Juices ;  which 
being  convey'd  over  the  whole  Frame  of  the  human 
Fabrick,  if  not  chcck'd,  foon  brings  about  its  total 
Corruption. 

What  I  have  further  to  add  in  relation  to  this,  is, 
becaufe  we  do  not  find  the  Oifeafe  mentioned  by 
Gd/eolgHt,  was  diftinguilh'd  by  any  particular  Name, 
and  that  great  Numbers  muft  unavoidably  die  of  the 
Venereal  Malady  at  that  time,  from  the  imperfe<3 
Knowledge  of  thofe  who  had  the  treatment  of  the 
6rft  Degrees  of  it,  it  muft  neceflarily  follow,  that 
when  the  whole  Frame  of  the  Body  had  received 
a  taint  from  the  Venereal  Poyfon,  fo  as  to  occafion 
its  breaking  out  in  Scabs  and  Ulcers,  ahnoft  all  over 
its  Surface  it  mufl  generally  be  called  by  the  Name 
of  Come  particular  Difeafe,  whofe  appearances  bad 
fbmewhat  of  an  Affinity  to  it.  Now  if  we  examine 
the  Nature  of  all  the  Difeafes  that  attack  the  Human 
Body,  we  fhall  not  find  the  Venereal  Malady,  when  it 
arrives  ac  this  State,  to  bear  a  sreater  Similitude  to 
any  than  the  Leprofjr.  as  ic  is  oefcribed  by  the  An- 
cients :  Nay  fo  great  was  the  Analogy  betwixt  tbefe 
Difeafes  fuppofed  to  be,  that  SehdfiiMUis  4qnHan»$  has 
endeavoured  to  prove  from  6W'",  Avicent  FUnj,  &c. 
That  the  Pox  is  only  one  Species  of  the  Leprofy ;  and 
Jsc^mt  CMtuuuSf  a  Writer  almofl  as  early  as  the  rife 
of  the  Name  of  the  P«x,  tells  us  'tis  not  only  pof^ 
fible  thae  may  be  a  tranfition,  from  one  of  thefe 
Difeafes  into  the  other;  but  that  he  faw  two  Perfons 
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in  whom  the  P0x  was  changed  into  the  Leprofy  :  That 
%  from  having  great  Pockes  or  PuQules  on  the  Sur* 
face  of  their  Bodies,  from  whence  the  Pcx  is  deno* 
minated,  to  have  become  Ulcerous  or  Scabby.  This 
particular  State  of  the  Difcafe  anciently  put  the  Sur- 
geons to  a  great  deal  of  trouble :  For  they  finding 
that  thefe  Ulcers  were  of  a  very  contumacious  and 
rebellious  Nature,  they  were  obliged  to  make  ufe  of 
great  numbers  of  remedies,  in  order  to  conquer  the 
evil  Difpofuion  of  them .  But  they  obferved  that  all 
of  them  were  ufelefs,  unlefs  Mercury  was  joined  with 
them.  Now  the  dreflfing  each  particular  Ulcer  being 
fo  very  tedious,  they  ordered  the  Patients  to  daub 
the  Ointments  over  the  Parts  which  were  ulcerated ; 
which  done  they  were  wrapt  in  Linnen  Cloaths  till 
the  next  dreflfing :  But  after  a  few  Days  they  were 
extreamly  furpnzed,  to  find  their  Mouths  began  to 
be  (ore,  and  that  they  fpit  very  profufely ;  but  they 
tell  us  to  their  adonifhmcnt,  that  in  a  httle  time 
the  Sores  became  healed,  and  the  Patients  cured.  And 
by  this  accident  it  was  the  Method  of  Salivating  by 
IJn&ion  was  firft  difcover'd,  which  is  in  fo  much  uft 
among  us  at  this  Day.  From  thefe  and  fomc  other 
inftances  I  have  given  of  the  Indudry  and  Applicatt* 
on  of  our  PredecefTors,  and  with  what  Sagacity  chey 
applyed  every  accidental  hint,  to  the  relieving  their 
diflrefTed  fellow  Creatures  from  rhe  Misfortunes  they 
laboured  under;  we  ought  to  be  led  to  the  higheft 
Efleem  and  Veneration  of  them,  (and  fo  much  the  more 
mod  certainly)  forafmuch  as  they  were  principally 
our  own  Country  Men,  who  I  can  prove  not  only 
from  fcvcral  Perfons,  coming  from  Foreign  Parts  to 
be  cured  of  their  Difeafes  here  in  England,  but  for 
other  Rcafons  that  they  excelled  mod  of  their  Co- 
temporaries  in  the  Divine  Art  of  Healing.  Now  al- 
though 
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though  thofe  Foreign  Authorities,  I  before  mentioned  • 
might  be  looked  upon  as  (ufficient  to  convince  any  one, 
how  our  Anccftors  blended  tbefe^two  Difcafes  together  : 
Yet  (hall  I  pnrfue  my  defigned  Method,  and    prove 
from  our  own  Writers,  long  before  thole,  that  alrho* 
the  Pcx  was  not  only  among  us,  but  in   diftant  Na- 
tions anciently  confounded  with  the  Leprofy ;  yet  fo 
cxad    were  our  Writers  in  their  Obfcrvacions  of  ihc 
Infedious  Nature  of  one  Species  of  that  Difeafe,  and 
defcribing  the  Symptoms,  as  was  (ufHcienr  to  lead  any 
Per(bn  to  the  diftinguiihing  between   them,  io  as   to 
feparate  one  Difeafe  from  the  other.     I  (hall   there- 
fore firft  enquire  into   the  manner   how  the  Leprofy 
was  fometimes  (aid  to  be   gotten  in  thofe  early  times, 
and  then  examine  the  Symptoms  of  the  Difeaie,  that 
attacked  the   Patient.     Jchn  Gddifdcn  a  very  learned 
and   famous  Engli/h  Phyfician,    who  flour iflied  about 
the  Year  i  )40)  in  an  excellent  Work  of  his,    he  en- 
titles Rofa  Anglica^  (peaking   de  inftBhnt  tx  coitu  Le^ 
frefi^  vel  LefroJ^^  fays  as  follows,   Frimo  notandHm  quod 
Hie  qui  timet  de  excoriatione  &  arfura  f^irgd  fo(l  coitum 
ftatim  la  vet    Firgam  cum  squa  mixta  aceto,   vel  cum  u* 
fina  frcfria  tS  nihil  mali  habehit  ;  and  in  another  place 
fpeakingt  de  Ulcere  Virga^    he   fays,  {ed  fi  quis  vult 
memhrum  ah    omni  corruftione   fervare^    cum  a    Muliere 
recedit,  quam  forte  habet  fujfeliam  de   immunditie,   Uvet 
illud  cum  aqua  frigida  mixta  cum  aceto,  vel  urina  frc^ 
fria  iutra  vel  extra  frdfutium.  He  likewife  fpeaking 
dill  of  the  Leprofy  recommends  a  Decodion  of  Plan* 
tain  and  Ro(es  in  Wine,  to  be  made  ufe  of  by   the 
Woman,  immediately  after  the  Venereal  Encounter ;  upon 
which  he  tells  us  me  will  be  fecure.    From  hence  it 
is  evident  fome  of  their  Leprous  Womtn  (as  they  called 
them)  were  capable  of  communicating  an    infedious 
Malady   to  thofe  that  had   carnal  converfacion  with 
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them  which  proTeSfthe  Pudenda  of  the  Women  muft  be 
difeafed,  for  as  much  as  we  are  abfolutely  allured  In- 
fedions  of  that  Nature  only  happen  when   a  found 
Part  comes  to  an  immediate  Contad  with  a  difcafed 
one}  for  the  Symptoms  always  firft  difplay  them(cives 
in  thofe  Parts  through  which  the  Virulency  is  ftrd  con- 
veyed.    Now  in  a  true  Leprofy  we  never  meet  with 
the  mention  of  any  dtforder  in  thofe  Parts,  which,  if 
there  be  not,  muft  abfolutely  fecure  the  Perfon   firom 
having  that  Difeafe  communicated  to  him  by  coition 
with  Leprous  Women ;  but  it  proves  there  was  a 
Difeafe  among  them,  which  was  not  the  Leprofy,  al- 
though it  went  by  that  Names  and  that  this  could 
be  no  other  than  Venereal  becaufe  it  was  infedious : 
for  there  is  no  other  Difeafe  that  is  capable  of  being 
communicated    this  way  but   the  Venereal   Difeafe, 
feeing  the    Pudenda  are  only    in   that  Diflenoper  fo 
difeafed  as  to  become  capable  of  communicating  their 
Contagion*    I  find  the  learned  Githtrtns   AnglicMs  who 
fiourifned   about  the  Year   1360^   ceafoning   concer- 
oing    the  manner  how  it  is  pofTible  a  Man  fhou  d  be 
infeded  by  a  Leprous    Woman;   where  if  w«  allow 
him  to  call  the  Malignant  Matter,  which,  \%    lodged 
in    the  Vagina,  [tht  WomMs  feeJ]  we   fhall  find    he 
accurately  defcribes  the  very  firfl  Venereal  Infedion, 
by  part  of  the  virulent  Matters  being  received   into 
the  Urethra ;  from  whence  by  the  Communication  of 
the  Veins  and  Arteries,  it  is  conveyed  into  the  whole 
Body,  after  which   (fays  he)  enfues  its  total  Corrup. 
tion.    Let  us    now  examine   the  Svmptoms  of  one 
fore  of  their  Leprofy,  for  it  mufl  be  necefTarily  di- 
vided into    diflferenc  Species,  when  another  Diflem- 
per  was  blended  with  it,  in  which  we  obferve  fuch  a 
diverfity  of  appearances ;  and  this  I  fhall  the  rather 
io  in  this  Place,  becaufe  it  will  furnifh  us  with  the 
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iitxc  Succcflion  of  Symptoms  after  thofe  already  men  • 
tioned,  as  the  Venereal  Ozasnas,  the  Ulcers  of  the 
Throat,  the  Hoarfoefs,  the  proof  of  its  being  com- 
municable from  the  Niirfe  to  the  Child,  by  Hercdi 
rary  fuccefTion^  &c.  All  which  we  find  to  be  tcuc 
in  the  Venereal  Difeafe  at  this  Day.  Our  Country- 
Man  Bdrthclomcw  GUnviU,  who  flourifhed  about  the 
Year  f  }6o,  in  his  Book  de  Fyoprieutibus  Rerum*  tranf 
hted  by  John  Trevifs  Vicar  of  Bsrklcy  in  1398  tells 
9s  (omi  LifroMs  Perfom  bw€  redde  Fjmftes  dnd  IVhelkcs 
in  the  Fdce^  out  of  whom  oftenne  rtmne  Blood  and  Mat* 
ten  In  fuch  the  Nofes  fwelkn  ond  hen  gretOi  ihe 
wrtue  of  [tfeelljnge  fajljth^  and  the  Bret  be  ftjnkjth  rjfht 
f$nle*  In  another  place  the  fame  Author  (peaks  of  un- 
eUne  fpotjd  glemj  dnd  ijitjtterj^  the  tfofethrtlles  ben 
fiipjl^  the  ro^en  of  the  Fop  is  rough-,  dnd  the  vojce 
is  horfe  dnd  the  Heert^  fdUs^  Among  the  Caufcis 
of  this  (ort  of  Leprofy,  he  reckons  lying  in  the 
Sheets  after  them,  eaAng  Nature  after  them ;  and  o- 
hers  which  the  firfl;  Writers  on  the  Pox  looked  up- 
oa  to  be  capable  of  communicating  that  Contagion  : 
alfo,  fays  he,  it  ccmjtb  of  flf/hly  Ijking  by  a  JfV- 
BM,  dfter  thdt  d  Lefrons  Mdn  h^the  Idye  by  hers  dlfo 
it  eomjth  of  Fdder  and  Moder\  dnn  Jo  tbys  Conta* 
p$n  fdffyth  into  the  Cbylde^  ds  it  wdre  by  Ldwe  of 
Htrytdge.  And  dlf^  when  d  Cbylde  is  fedde  wyth  corrupt  e 
Mylke  of  s  Lef rouse  Nonryce*  He  adds  by  what  ever 
Cdufe  it  comes,  yon  dre  not  to  hope  for  Cure  if  it  hi 
oouJiyrmydi  but  it  may  be  fomewhat  hidde  and  lett  that 
it  difiroie  fo  foone.  Thus  we  fee  how  our  Au« 
ihor  under  the  Name  of  one  Species  of  the  Lepro- 
fyi  gives  a  Summary  of  the  Symptoms  of  the  Pox, 
and  the  feveral  ways  whereby  it  is  at  this  time  com- 
Biunicated.  Now  when  thefe  two  Difcafes  were  an* 
dendy  blended  together  and  palled  under  the  Naase 
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of  the  Leprofy  only,  it  muft  be  the  real  Caufe  why 
that  Difeafc  feemed  to  be  (o  rife  formerly ;  for  two 
Diftempers  paHTing  under  one  Name  mu(l  neceflartly 
make  it  more  taken  notice  of  and  much  more  fre- 
quent ;  not  but  that  much  the  greater  Number 
of  thofe  who  were  formerly  faid  to  be  Leprous  were 
really  Venereal,  feems  to  be  very  evident  j  for  fmce 
that  Dtfeafe  has  been  feparated  from  the  Leprofy,  it 
has  drawn  off  fuch  vaft  Numbers,  that  the  Leprofy  is 
become  as  it  were  a  perfed  Stranger  to  us.  Thofe 
that  are  acquainted  wich  our  Englifh  Hiflory  well 
know  the  great  Provifion  that  was  anciently  made 
throughout  all  England  iox  Leprous  Perfbns,  infomuch 
that  there  was  fcarce  a  confiderable  Town  among  us 
but  had  a  Lazar-Houfe  for  fuch  di^eafcd.  In  a  Re^ 
gifler  which  belonged  to  one  of  thefe  Houfes,  I  find 
there  were  in  ^Htn.  the  Vlllth's  time  fix  of  them  near 
London,  (viz,)  at  Knight^s  Bridge^  Hammerfmith,  Higb^ 
gate,  KingflAnd,  the  Lock,  and  at  MUe^end,  but  about 
40  Years  before  1  find  but  four  mentioned  i  and  in 
i45'x  in  the  WiUof /?4/^A  Holland,  Merchant  Taylor, 
regiftred  in  the  Prerogative  Office,  mention  is  made 
but  of  three,  which,  with  his  Legacies  to  them,  are 
as  folIow«i  Item  lego  Lepro/is  de  Lokes,  extra  Barram 
Sti  Georgip^  lO/.  Item  Lego  Lefrofis  de  Hackenay  ("which 
is  that  zi  Kingfland)  10/.  Item  lego  Lefrofis  Sti  £. 
gidii  extra  Barram  de  Holborn  40/.  from  wh*^ch  its 
worth  while  to  note,  that  the  Lock  beyond  St.  Geor^ 
ges  Church,  and  that  at  Kingfland,  are  at  this  time 
applyed  to  no  other  ufe  than  for  the  entertainment 
and  Cure  of  fuch  as  have  the  Venereal  Malady.  Some 
of  our  learned  Antiquaries  have  been  much  concer* 
ned  to  know  the  Caufe  why  the  Leprofy  fhou  d  be 
fo  common  in  thofe  early  times,  and  fb  little  known 
among  us  now:  But  I  believe  the  Reafon  will  be  im- 
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poflible  CO  be  afligned,  unlefs  we  allow  according  to 
the  Proofs  which  1  have  already  brought,  that  the 
Venereal  Dileafe  was  (b  blended  with  it,  as  to  make 
up  the  Number  of  the  difeafed  It  (eemsro  have  been 
the  fame  thin^  with  them  in  Fra^fce  as  with  us :  For 
the  Author  of  the  Hiflory  of  that  KiniJom,  which 
was  lately  publifhed  here  in  two  Volumes  in  Odav/^ 
tells  us  that  the  Houfe  of  the  Fathers  of  the  MifTion  f»i 
St.  Lczarus,  was  formerly  an  f/cfpiut  for  Leprous 
People,  but  that  Difeafe  being  ceafed  in  this  laft  Age 
Cfince  the  Pcx  has  been  fcparated  from  it^  thcic 
Lazar  Houfes  have  been  converted  to  other  Ufes ;  and  it 
may  not  be  perhaps  foreign  to  my  purpofe  to  take  notice 
that  the  Writ  de  Lcprpfr  Amcvendo  contained  in  the 
RegiHer  of  Writs  was,  ("according  to  Coke  upon  Liu 
tleton,)  to  prevent  Leprous  Perfbns  aflbciating  them- 
felves  with  their  Neighbours,  who  appear  to  be  fo  by 
their  Voice  and  their  Sores ;  and  the  Putrefadlion  of 
their  Flefli;  and  by  the  Smell  of  them.  Well  then, 
let  us  examine  what  Method  was  to  be  taken  to 
prevent  this  noyfom  and  filthy  Dillcmper,  the  Lcpro- 
fy;  why  truly  that  which  would  infallibly  prevent 
their  getting  the  Pox  after  the  ufual  Method,  and  that 
was  Caftration.  It  is  certain  that  Eunuchs  are  rarely  or 
never  troubled  with  the  Leprofy,  according  to  Mon- 
fienr  le  Preftre^  a  Councellor  in  the  Parliament  of  Pa- 
ris,  who  has  thcfc  Words  {a)  Antsfarhia  veto  Elephan^ 
tiafis  v:neno  rtfiflit :  Nine  Eunachi  &  quicunque  (unt 
mollis^  frigid^  &  effeminata  nature  nunqugm  ant  raro  Lc^ 
frM  corripinntnr,  O-  quidem  quihs  imminet  Lepra  pericu- 
Inm  de  ccnfilio  mtdicotnm  fibi  virilia  amputare  per* 
mittitur.  And  Alezeray  fays,  he  has  read  in  the  Life 
of  Philip  the  Aygn/t,  that  fome  Men  had  fuch    Ap- 
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preheofions  of  the  Lcprofy,  (that  (hameful  and  nafty 
Didemper)  that  to  preferve  chcmfelves  from  it,  they 
made  thcmfelves  Eunuchs^    Now    it  is  highly  profc^- 
ble   that  thole  Perfcns  that  fubmitted  to  fuch  a  pain- 
ful Operation,  having  before  obferved^  that  chofe  that 
gave  thcmfelves  up  to  a  free  and  unredrained  ufe  of 
Women,  fell  ac   length  under  fuch   unhappy  circum- 
ftanccs ;  and  fo  found  the  only  meafures  to   preferve 
thcmfelves  from  it  was  to  be  difabled  for   fuch  en- 
gagements, which  fufficicntly  proves  this  Species  of 
the  Leprofy  was  Infedious;  and  for  the  reafons   be- 
fore afiigned  could  be  no  other  than  Venereal ;  for  how 
the  true  Leprofy  (hould  be  prevented  by  fuch  means 
will  be,  I  believe,  impoflfible  for  any  Perfon  to  de- 
termine.    There   yet  remains  one  very  confiderable 
Symptom  of  the  Venereal  Malady  for  me  to  take  no- 
tice of,  becaufe  it  is  looked  upon  to  be  rhe  moft  re- 
markable  in  that  Difeale,  which,  is  the  falling  of  the 
Nofe ;  but  fince  it  has  been  already  proved,  that  this 
Dileafe  when  it  had  arrived  to  fuch  a  pitch  as  to  dif> 
cover  it  felf  by  thofe  direful  Symptoms  as  are  the  im- 
mediate forerunners  of  this,  was  by  the  Ancients  con*, 
founded  with  the  Leprofy,  and  called  by  that  Name, 
it  muft  be  among  the  Symptoms  of  that  Difeafe  we 
are  the  mod  likely  to  meet  with  it«  if  any  fuch  thing  as 
the  iaUing  of  the   Nofe    was  known    among  them* 
Now  the  mod  likely   Method  of    coming  to  a  cer- 
tain Knowledge  of  the  Infallible  Symptoms  of  the  Le- 
profy of  the  Ancients  in  its  more  confirmed  State,  is 
to  confult  the   Examinations  thofe    unhappy  Perfons 
were  obliged  to  undergo,  before  they  were  debarred 
the  G)nverfation  of  Human  Society,  and  committed 
to  clofe  confinement :    But  this  being  a  thing  fome 
Ages  fmce  laid  afide,  no  Author  that  I  know  of  ha- 
ving the  particular  Hiftory  of  it,  and  (bmewhat  of 
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being  abfblutely  nece^lary  in  this  deflgn,  1  fhall  do 
it  as  briefly  as  I  can  from  whac  Remains  I  have  met 
with  in  Records,  and  other  fcattered  Papers.  Fir  ft 
then,  after  the  Perfens  appointed  to  examine  the  diP 
eafed,  had  comforted  them,  by  telling  them  this  DiH* 
temper  might  prove  a  Spiritual  Advantage;  and  if 
they  were  found  to  be  Leprous,  it  uas  to  be  looked 
upon  as  theit  I  urgarory  in  this  World ;  and  although 
they  were  denied  the  World,  they  were  chofcn  of 
God  :  the  Perfbn  was  then  to  fwear  to  Aniwer  truiy 
to  all  fuch  Quefiions  as  they  (hould  be  a^.ked;  but 
the  Examiners  were  very  cautious  in  their  enquiries, 
lead  a  Perfon  that  was  not  really  Leprous  (hould  be 
committed,  which  they  looked  upon  to  be  an  al- 
moft  unpardonable  Crime :  They  conftdered  the  Signs 
as  Univocal,  which  properly  belonged  to  that  Difeafe, 
or  Equivocalf  which  might  belong  to  another,  and 
did  not  upon  the  appearance  of  one  or  two  Signs, 
determine  the  Perfon  to  be  a  Lazar ;  and  this  I  find  to 
be  the  Cafe  of  the  Wife  of  fohn  Nightingale  Efq  ; 
of  Burntwocd  in  £jffx»who  in  the  Reign  of  Edw.thti 
IVth  An.  1468  being  reported  to  be  a  Ldzare^  and 
chit  (he  did  converfe  and  communicate  with  Perfons 
in  publick  and  private  Places,  and  not  (according  to 
cuftom)  retire  her  felf,  but  refufed  fo  to  do,  was 
accordingly  examined  by  William  Hattecliff,  Roger  Mar-^ 
call,  and  Dominicus  de  Serego  the  Kings  Phyficians^  but 
they  upon  ftrid  enquiry  adjudged  her  not  to  be  Le- 
prous, by  reafbn  the  Appearances  of  the  Difeafe  were 
not  fuffident  •*  Some  of  the  Queftions  put  to  the  Le- 
prous Perfbtas  (as  they  called  them)  which  will  more 
fully  confirm  what  1  have  before  advanced,  I  (hall 
now  give  as  I  tranfcribed  them  from  an  Ancient  Book 
of  Surgery  jf  there  were  any  of  his  Ijgnage  that 
he    knew   to    be  Lazares    and    effeciatlj    their   Fader s 
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and  Moders ;  for  by  sny  other  of  their  Kjnred  they  ought 
not  to  be  Lazares,  then  ought  je  to  enquire  jf  he  hsth 
hdd  the  Comfjinj  of  any  leprejs  fVenoan,  and  yf  any  La- 
zztc  had  medled  with  her  dfore  him;  und  lately  becdufe 
of  the  infeff  matter  and  contagyous  filthy  that  (he  had 
received  of  hym.  Alfo  his  nofirills  be  wyde  outward,  nar* 
row  within  and  gnawn.  Alfo  yf  his  lips  and  Gummes  are 
foul  fiynking  and  coroded,  Alfo  yf  his  voice  be  horse, 
and  as  he  (peakcth  in  the  nofe.  Now  the  Signs 
which  are  here  mentioned,  were  looked  upon  to  be 
Univocal:  And  thefe  were  they  that  made  the  Ex- 
aminers principally  determine  the  Perfons  to  be  Le- 
prous; but  what  Determinations  any  one  would  im- 
mediately give  from  fuch  Symptoms  now,  no  Perlbn 
is  furely  ignorant  of.  But  even  thefe  certain  appea- 
rances would  not  always  fatisfy  fome  Perfons,  if  we 
may  believe  F^elix  Platenus  in  his  Medicinal  and  Chi^ 
rurgical  Ob(ervations,  Lib.  3.  who  tells  us  fome  did 
not  look  upon  them  to  be  (o.  till  they  had  an  hor- 
rible afpcd,  were  hoarfe,  and  Nofes  felL  Likewife  in 
the  Examen  Leprojorum  printed  in  the  De  Chirurgia 
Siriptores  Optimi,  the  Author  fpeaking  of  the  Signs  of 
the  Leprofy  relating  to  the  Nofe  begins  thus,  Si  nares 
exterius  fecundum  ex:eriorem  fart  em  ingrojentar,  &  in- 
ter! us  confiringnntur,  cr  eoariientur.  Secundo  ft  appareat 
c^rtilaginis  in  medio  corrcfio,  et  cafus  ejus  fignificat  Le^ 
pram  incurahilcm.  And  the  before  mentioned  John  Ga^ 
difden  in  his  Chapter  de  Lepra  fays  as  follows.  Signa 
confirmationis  etiam  incurabiliter  funt  corrofio  cartilaginis 
qu£  efi  inter  foramina  &  cafus  ejufdem.  Thus  Sir  have  I 
proved  we  had  a  Diftemper  among  us  fome  hundreds 
of  Years  before  the  Venereal  Difeafe  is  faid  to  have 
been  known  in  Europe,  which  was  called  the  Burning ; 
that  this  Burning  was  Infedious,  and  that  it  was  the 
fird  Degree  of  the  Venereal  Difeafe;  that  this  being 
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common  at  that  time,  from  their  Method  of  Treat- 
ment ;  the  Pox  muft  be  unavoidable :  That  it  had  ex- 
a<Siy  the  fame  appearances  it  has  now.  although  they 
were  generally  called  by  different  Names,  chat  the  An<* 
cients  confounded  it  with  the  Leprory;that  the  vafl 
Numbers  of  Leprous  Perfons  among  us,  before   the 
Venereal  Difeafe  was  (eparated  from  it ;  and  the  fmall 
Number  we  obferve  at  this  Time,  is  a  flagrant  Proof 
of  the  former )  that   in  defcribing    the  Symptoms  of 
the  Leprofy^  they  give  us  thole  of  the  Venereal  Ma* 
ladyi  and^  by  mentioning  how   it  is  communicated, 
they  defcribe  the  ways  by  which  the  Pox  is  gotten 
at   this  Day  ^  that  fuch  Remedies  were  by  them  re« 
commended  to  prevent   the  firft  attack  of  the  Lepro- 
ly»   as  are  ac  this  Time  in  Ufe  to  prevent  the  firfl: 
Symptoms  of  the   Ppx;  and   that  the  falling  of  the 
Nofc,  which    has  been  look'd  upon   to  be  the  moft 
remarkable  Symptom  of  the  Venereal   Djfeafe,.  was 
commonly  obferved  in  what  they  called  the  Leprofy 
in  former  Ages« 


/  40f  I  Sir, 


Tours  6fc^ 


William   Beckett. 
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IIL  A  Vefcription  of  the  great  Meteor  which  was  on 
the  6th  of  March,  1 7 1  J.  fent  m  a  Letter  from 
the  late  f^eVerend  Mr.  Roger  Cotes,  Tlumian 
Trofejfor  at  Cambridge,  to  Robert  Dannye, 
D.  D*  ^efior  o/SpofFerth  in  Yorkfliirc. 


nr^  H  E  appearance  of  the  Meteor  was  very 
X  nearly  the  fame  with  us  here  at  Camb^ 
ridge  as  wi'h  you,  excepting  that  th«  triangular 
Streams  of  Light  were  not  (b  permanent  as  you 
(ecm  to  defcribe  them,  and  the  Point  to  which  they 
all  converge  was  diftant  from  the  21enith  about  ao 
Degrees,  its  Azimuth  lying  between  the  South  and 
the  Eafl  at  about  10  Degrees  from  the  South,  to* 
wards  which  Point  of  the  Compafs  the  Wind  tended. 
The  pofition  of  this  point  of  Convergence  may  be 
more  accurately  determined,  if  there  be  occafion :  For 
at  a  quarter  after  Seven,  when  the  appearance  to  us 
was  in  its  greateft  perfe(9ion>it  lay  nearly  in  the  mid- 
dle between  the  two  bright  Stars,  in  the  heads  of 
Cdfior  and  Pollux.  I  am  told  that  fome  Streams  were 
fecn  to  (hoot  forth  immediately  after  Sun  fet,  and  that 
they  did  not  perfedly  ceafe  till  about  3  or  4  in  the 
morning. 

It  was  after  Seven  before  I  had  notice  of  this  un^ 
common  fight.    At  Hrft  1  faw  only  two  or  three  of  the 
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iriaoguiar  Streams  towards  the   North  aad   Norths 
Weft.*  Thefc  were  not  of  long  Duration,  but  were  fucceed- 
ed  by  others  which  appear'd  and  vaniftied  again  by 
turns,  arifing  from,  and  afcending  up  to  Places  in  the 
Heavens,  of  very  different  Altitudes  above  the  Uori" 
un.    From  the  time  1  began  to  view  them,  they  con- 
tinued to  afcend  more  and  more  copioufly,  being  pro- 
pagated ft  ill  further  and  further  from  the  North  to* 
wards  the  Weft  and  Eaft,  and  diredled  always  to  the 
Heads  of  Gtmini,  till  at  length  when  they  fecm'd  al- 
moft   to  meet  at  the  Point  of  Convergence,  they  be- 
gan to  afcend  up  towards  it  from  the  Southern  Parts 
alfo  and  all  around  it  5  inibmuch  that   at  a  Quarter 
after  Seven,  we  had  a  perfed  Canopy  of  Rays  over 
US:   The  bottom  of  this  Canopy  did  no  where  reach 
down   to  the  Horizon ;  for  near  the  Norths  where  it 
defcended  the  moft,   its   Altitude  was  about  10  or 
15  Degrees)  and  near  the  South  where  it  defcended 
the  leaft,  its  altitude  was  about  40  Degrees.    It  re- 
mained in  this  State  about  x  Minutes,  during  which 
time,  we  faw  feveral  Colours,  fome  fainter  and  more 
Bcrmanent,  others  brighter,     but    quickly    vanifhing.. 
Thus  in  the  Weft  I  obferv'd  the  Rays  to  be  ting'd  for 
fome  confiderable  time  with  an  obfcure  and  heavy  Red  ; 
and  in  one  of  the  brighteft  Streams  at  another  time, 
there  fuddenly  broke  out  a  very  vivid  Red  which  was 
inftantly  and  gradually  fucceeded  by  the  other  Prif- 
matick  Colours*  all  vanifhing  in  about  a   Second  of 
Time.    Thefe  Colours  afle<2ed  the  Senfe  fo  ftrongly, 
that  I  thought  them   to  be  more  intenCe  than  thofe 
of  the  brighteft  Rainbow  I  had  ever  fccn.    A  fmall 
time   before  the  Appearance  loft  it's   pcrfe<9ion,  w« 
were  furpriz'd  to  obferve   a  Shaking  and  Trembling 
•£  the   Streams  chiefly  in  their  upper  Parts,  during 
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which  their  Convergence  was  confoundedi  and  the  whole 
Heaven  feem'd  to  be  in  a  Convulfion.  At  the  fame 
time  I  cou*d  perceive  Waves  of  light  towards  the 
North,  which  moved  upwards,  and  in  their  motion 
aofs'd  the  ftreams,  lying  parallel  to  the  Horizon. 
Thefe  Waves  were  different  from  thofe  broad  ones^ 
which  you  mention,  and  which  I  alfo  took  notice  of: 
Their  breadth  feem'd  to  be  about  a  Degree,  their 
length  about  90  Degrees ;  and  I  can  compare  them  to 
nothing  better  than  to  tho(e  (lender  Waves  upon  the 
furface  of  (lagnant  Water,  which  are  made  by  ca(^ 
ting  in  a  fmall  Stone. 

About  (even  or  eight  Years  ago,  I  happened  to 
(ee  a  Meteor  which  it  will  be  of  u(e  to  detcribe  to 
you.  Along  the  Horizon  in  the  North,  there  lay  a 
white  and  luminous,  and  (eemingly  denfe  matter  in 
the  form  of  a  Cloud  reprefented  by  a  b  c  d;  the 
length  of  it,  a  b,  was  about  i  o  or  1 5  Degrees.  From 
this  there  arofe,  diredly  upwards,  pointed  ftreams  of 
the  like  luminous  and  white  matter,  which  yet  did 
not  appear  in  any  part  of  it  to  be  (b  denfe  as  the 
former;  and  grew  gradually  more  and  more  rare  in 
its  upper  Parts  Co  as  to  vanifh  almoft  infenfibly  at 
the  Points.  There  was  fome  little  difference  in  the 
height  of  thefe  dreams,  but  they  generally  afcended 
up  to  about  4  degrees  above  the  Horizon.  They 
\fere  very  numerous  and  contiguous  to  each  other, 
and  fecm'd  to  be  composed  of  very  (lender  parallel 
filaments  or  Rays.  This  was  the  common  appear- 
ance, and  the  only  remarkable  Thing  which  I  farther 
obferved  was,  that  fometimes  a  Fire  or  Flame  would 
break  out  in  the  Cloud,  abed,  and  move  along 
it  in  a  direction  parallel  to  the  Horizon:  And  du- 
ring this  morion,  a  pointed  Stream  diredly  over  the 
Fire  feem'd  to  run  along  with  it,  and  to  pafs  by  the 
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other  more  fix'd  Streams  to  which  it  always  kept  itfelf 
parallel. 

I  am  perfuaded  that  the  late  Appearance  was  of 
the  fame  Kind  with  this,  which.  I  have  now  been  de« 
fcribingv  For  lee  A  B,  reprefenc  the  plane  of  the  Ho* 
rizoa,  C  the  place  of  the  Spedlator.  E  F,  a  fund  of 
Vapours  or  Exhalations  at  a  contiderable  height  above 
us,  dif?us'd  every  way  into  a  large  and  fpacious  Planfr, 
parallel  to  the  Horizon.  This  Fund  of  mixt  matter 
by  Fermentation  will  emit  Streams  from  it  felf,  fuqh 
as  EG.  F  H,  &c.  which,  if  the  Wind  be  perfcdly 
dill,  will  afcend  perpendicularly  upwards ;  if  ic  be 
boiflerous  and  irregular,  they  will  be  blended  and 
confounded  together ;  but  if  it  be  very  gentle  and  u« 
niform,  as  it  was  at  the  time  of  our  Appearance,  they 
will  be  inclined  towards  the  point  of  the  Horizon, 
which  is  oppofite  to  that  from  which  the  Wind  blows. 
Now  if  A  D  B  reprefent  the  concave  of  the  Heavens 
and  a  Line,  C  D,  be  drawn  parallel  to  the  Columns 
E  G,  F  G,  &e.  'cis  certain  by  the  Rules  of  Perfpedive, 
that  thefe  Columns  will  appear  upon  that  concave  to 
converge  all  around  towards  the  Point  D  :  Thus  the 
Column,  E  G,  will  (eem  to  arife  from  the  Point  e,  to 
afcend  up  to  g,  and  to  take  up  the  Space  e  g  ;  and 
in  like  manner  the  Arch  f  h  will  be  the  Projet^ion 
of  the  Column  F  H*  From  hence  it  is  evident  that 
the  reafon  why  the  triangular  Streams  afcended  at  6r(l 
only  from  the  Northern  Parts  of  the  Heavens  was 
this  .-  The  Fund  of  Matter,  E  F,  was  not  yet  arriv'd 
by  its  motion  to  the  Line  C  D.  After  it  had  pafs'd 
that  Line,  it  is  plain  they  mud  appear  to  afcend 
from  all  Quarters.  A  great  number  of  Coiumn?  ^^* 
ing  therefore  difpos'd  to  emit  Light,  at  the  fame  •rne, 
caus'd  that  perfect  Canopy»  which,  I  defcribed  above. 
The  realon  why  that  Canopy  defcended  lower  in  the 
Norths  than  in  the  South,  was  this :  The  Ihinmg  Co- 
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lumns  which  had  not  yet  pafsM  the  Line  C  D,  were 
more  numerous  and  more  remote  from  it  than  tbofc 
which  had  pafs'd  it ;  for  if  the  Point  E,  be  farther 
diftant  from  C  D  than  the  Point  F,  the  Arch  ^A  e, 
mud  needs  be  lefs  than  the  Arch  B  f.  An  irregular 
guft  of  Wind  blowing  upon  and  (haking  the  Columns, 
was  (I  fuppofc^  the  Caufe  of  that  trembling,  which 
appeared  in  the  triangular  Streams,  and  the  Caufe  aU 
fo  which  deftroy'd  that  fine  appearance  of  the  Cano* 
py.  The  (lender  circular  waves  feenat  the  fame  time 
might  alfo  be  explain'd  from  the  fame  Caufe.  I  need 
not  detain  you  any  longer  by  endeavouring  to  make 
out  fome  other  particulars  of  this  unufual  Appearance :  I 
fear  1  have  been  already  too  tedious*  However  I  wi  I 
not  omit  to  mention  a  very  eafy  Contrivance  by  which 
the  Thing  maybe  tolerably  well  reprefented  to  view* 
Take  a  Hoop  and  round  about  it  fallen  feveral  (Ireighc 
Sticks  parallel  to  each  other^  but  all  inclined  to  the 
plane  of  the  Hoop,  hold  this  plane  parallel  to  the  Ho- 
rizon, and  in  that  pofture  move  it  with  Sticks  over 
a  Candle,  the  ihadows  of  the  Sticks  upon  the  Cei- 
ling  of  your  Room,  will  converge  to  a  point  not  di* 
redlly  over  the  Candle,  (as  they  would  have  done,  had 
the  Sticks  been  perpendicular  to  the  plane  of  the  Hoop) 
but  to  the  Point  in  which  a  Line  drawn  from  the 
Candle  parallel  to  the  Sticks,  (hall  interfed:  the  plane 
of  the  Ceiling. 
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1V#  ^  Letter  of  Dr.  John  Quincy,  to  the  late 
learned  Mr.  Sam.  Moreland,  F.  R.  S.  concerntrig 
the  Operation  of  Medicines. 

WH  A  T  I  had  an  opportunity  fome  time  fmce 
of  faying  in  Converfation  concerning  the  Ope- 
ration of  Medicines,  and  particularly  of  Purges,  I 
here  beg  leave  to  fend  you  for  a  Re-Examination^ 
becaufe  I  (ball  be  glad  to  have  my  thoujghts  con- 
firmed by  your  Approbationi  or  be  advertisd  of  any 
miftakes  which  felf  Partiality  may  lead  me  into,  bc> 
fore  they  are  too  fiir  drawn  into  Con(equences« 

With  regard  to  this  affair  I    (iippofe^ 

I. .  That  all  thofe  parts  of  an  animal  Body, 
which  are  vafcular»  or  through  which  any  Fluid  pa& 
^tb,  from  the  Inteftines  to  the  minuted  Fibre,  ^Ire 
the   feat  of  Medicine's  Operation. 

X.  That  this  whole  courfe  of  Circulation,  or  Ani- 
mal Motion  is  naturally  diftinguifhed  into  three  dif- 
ferent Stages,  by  thedinerent  capacities  of  the  VeSclB 
yid  motions  of  their  Contents,  each  having  its  proper 
Out*  let,  and  that  the(e  are  the  feat  of  the  three  Coa- 
codionsi  fo  often  mentioned  by  Phyfical  Writers ;  the 
firft  in  the  Stomach  and  Bowels,  having  the  Anus 
for  its  Emundory ;  the  fecond,  all  within  the  Blood's 
motion,  fo  far  as  it  retains  its  Colour,  having  the 
Kidneys ;  and  the  third,  all  beyond  that  Circuit,  ha- 
ving the  Skin  for  an  excretory  Organ. 

3*  That  every  Medicine  which  caufeth  Evacuation 
is  a  Purge. 

4.  That  every  Purge  operates  as  a  DifTolvent,  by 
fiifmg  the  JuiceSj  and  increafing  the  quantity  fit  for  Ex- 
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pulfion;  or  as  a  Stimulus,  by  accelerating  their  Mo- 
tions^ (o  as  to  bring  the  matter  fit  for  Expulfion,  o& 
tener  to  the  fecretory  Out  let ;  or  both. 

Thefe  Aifumptions,  which,  I  expe<^,  will  not^Be 
difputed,  are  premi(ed  only  for  the  better  proof  of 
this  grand  Propofition. 

That  a  change  in  the  Bulks,  Figures,  and  Motions 
of  the  component  particles  of  a  purging  Medicine, 
will  change  the  Teat  of  its  Operation^  and  fit  it  for 
exertion  in  larger  or  lefier  Vci&ls  as  thofe  mechani- 
cal ASc&ions  are  intended,  or  remitted. 

For  lUuflration  hereof,  ic  may  be  convenient  to 
attend  the  management  of  common  Pra<3ice,  in  ma- 
king a  Purge  operate  more,  or  Icfs,  than  ft  otherwife 
would  do. 

Subftances  which  are  grofs  and  heavy,  as  thofe  con- 
fiding chiefly  of  Saline  and  earthly  Particles,  fuch  as 
Tartatt  Manna,  and  the  like,  if  they  are  reduced 
finaller  by  Triture,  or  repeated  Solutions,  operate  more 
gently,  but  if  acuated  by  Acids,  or  any  management 
which  expofeth  their  Angles  more  fen  Ably  to  the 
Membranes^   they  are  rougher,  and  take  Place  fooner. 

Refinous  Medicines,  as  Scammony,  Gamboge,  Jal lap, 
and  mod  of  vegetable  Production  arc  more  violent, 
and  operate  (boner,  when  they  are  more  tenacious, 
and  adhefive,  as  in  their  Extradls,  but  gender,  when 
divided  by  hard  brittle  Subftances,  fuch  as  fair  of 
Tartar,  Sugar,  &e. 

Medicines  which  have  in  their  Compofition,  Sul- 
phur and  Salt,  are  more  or  lefs  rough,  and  fpeedy 
3n  their  Operation,  in  proportion  to  their  greater  or 
lefler  participation  of  the  Saline  Ingredient,  and  the 
afperity  of  its  Angles  j  of  this  kind  are  moft  Mine- 
rals, and  their  Preparations,  and  it  may  be  fuffici- 
ent  to  inftance  in  the  management  of  Antimony,  and 

Mercury ; 


(71  ) 

Mercury;  The  firft  of  thefe  is  by  cbymical  Analy- 
fis  known  to  be  a  compofuion  of  a  fubcil  Sulphur 
and  Sale,  and  the  more  the  Saline  Pare  is  lee  loofe  by 
Preparation,  and  opening  chs  Sulphur,  as  it  is  com** 
monly  term'd,  with  the  more  vehemence  will  this 
operate,  and  the  fooner,  whereas  in  its  lefler  Prepa- 
rations when  the  Salts  are  clofely  wrap'd  up  in  their 
native  Sulphur  they  will  hardly  work  at  all  till  they 
are  got  into  the  fartheft  (lages  of  Circulation.  Mer* 
cury  per  fe  is  little  known  as  a  Medicine,  and  its 
firfl  Preparation  which  makes  it  into  Sublimate,  fo 
loads  it  with  Saline  Spicula,  that  it  amounts  even  to 
a  Poy(bn ;  but  the  more  thofe  Spicula  are  broke  by 
Tricure,  Sublimation,  &c.  the  milder  doth  it  ope* 
rate,  and  if  to  the  comminution  of  its  Points  be  ad- 
ded a  Sulphur  fubtil  enough  to  join  it,  it  may  be 
reduced  to  fo  mild  a  Medicine,  as  not  to  be  fck, 
but  in  the  lad  ftage  of  Operation. 

This  (bort  View  may  be  fufBcient  to  fhew,  that 
it  is  Exccfs  of  Afperity.  and  Motion  in  a  Medicine, 
that  will  not  fufier  it  to  pafs  the  Stomach,  without 
irrirating  it  into  fuch  ConvulHons,  as  will  throw  it 
up  again  by  Vomit ;  that  a  farther  Comminution,  and 
fmoothing  its  Figure,  will  admit  it  into  the  Bowels, 
and  make  it  operate  by  Stool ;  that  a  yec  farther 
remiflfion  of  its  Properties  will  carry  it  into  the  Blood, 
and  allow  it  there  to  promote  evacuation  by  Urine ; 
and  that  a  yet  farther  Comminution  will  pa&  it  into 
the  minuted  Canals,  where  by  the  fame  Properties^ 
only  in  a  lower  Degree,  it  will  inaeafe  Perfpiration, 
or  caufe  Sweat :  So  that  the  fubtiler  Medicines  ope- 
rate in  the  Capillaries,  and  fmalleft  Fibres  by  the 
fame  Mechanifm,  chat  more  grofi  do  in  the  common 
ftream  of  the  Blood,  when  they  go  oiF  by  Urine,  or 
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the  groffeft  of  all  do  in  the  greater  Paflages,  when 
they  promote  StooL 

Hence  the  Skill  of  Preparing,  and  Admtniftring 
of  Medicine  confifts  in  proportioning  its  manifeft)  and 
known  Properties  to  the  Capacity,  and  Circumdances  of 
the  Pare  it  is  to  operate  in,  and  to  intend,  olr  remit  its 
mechanical  Affedions,  as  it  is  fooner,  ot  later  to  take 
place  in  the  greater  or  lefler  VefTels. 

Of  the  firft  Clafs  there  are  few  to  be  reduced  (mail  e- 
nough  to  go  beyond  the  greater  Paflages,  and  none  of 
them  are  worth  the  Pains  thev  require,  to  fit  them 
farther  than  for  Diureticks:  beades,  their  natural  Ac- 
nefs  ro  attrad,  and  join  with  the  (erous  Part  of  the 
Blood,  whenever  they  get  into  that  Stage  of  Motion, 
runs  them  off  by  the  Kidneys,  before  they  can  un» 
dergo  Comminution  enough  to  get  farther  ^  but  if  by 
frequent  Repetitions  of  fuch  Medicinest  and  uncom« 
mon  Laxity  of  the  Paflages,  any  thing  is  pafled  into 
the  Habit,  their  groflnefs  fouls  the  delicate  drainers, 
which  are  left  for  their  Expulfionj  and  they  lodge 
upon  the  Glands,  and  Capillaries  in  fuch  manner,  as 
inducetb  Intermittents,  which  is  obfervable  in  many 
Perfons,  after  the  ufe  of  Cream  of  Tartar,  the  com- 
mon Cathartick  Salts,  and  the  purging  Waters,  efpe* 
cially  at  the  latter  end  of  the  Summer,  when  the 
heat  of  the  preceding  Sea(bn  hath  debilitated  the  So* 
lids,  and  left  them  under  too  great  Relaxation. 

Among  the  refmous  Purges,  there  are  many  ve^ 
ry  powerful  ones,  but  where  their  Operation  is  ded* 
red  in  the  Vifcerai  Blood  and  remoter  Parts,  they 
muft  be  extreamly  divided,  and  this  we  find  Spi- 
rituous  Menftruums  will  do,  by  taking  up  the  moft 
fubtil  Parts  only,  and  carrying  them  into  very  fmali 
Paflages,  where  their  Operation  is  chiefly  by  Fufion, 
becaufe  the  foftnefs  of  fuch  Subflances  cannot   ena« 
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ble  them  in  hardly  any  Degree  to  z6t  as  Stimuli, 
farther  at  lead  than  ordinary  Detergents.  And  thus 
we  find  Aloes,  the  chief  of  this  Tribe,  to  go  farther 
into  the  Habit,  and  be  longer  e'er  it  operates^  when 
managed  in  a  fpirituous  Menftruum,  as  in  the  T/n/iF. 
MVd  Sacra,  the  Rod.  Turfethi ;  And  CeUcjnth  likewife, 
with  all  of  the  vegetable  Kind,  that  will  yield 
CO  a  fpirituous  Liquor,  ate  to  be  carried  by  that 
means  into  the  fartheft  (cenes  of  Animal  Adion,  and 
there  prove  efficacious  Medicines  in  Cafes,  that  with 
other  management,  they  would  never  be  able  to 
reach:  And  on  this  Foot  it  undoubtedly  muft  have 
been,  that  we  frequently  meet  with,  in  pra(5lical  Wri^ 
ters,  many  of  this  fort  mentioned,  as  Alterants ;  the 
Colocynch  particularly  by  Hclmont,  for  all  Medicines 
which  operated  in  the  farthcft  l^aHages  they  com- 
monly included  under  that  general  Appellation. 

But  the  mod  efficacious  Purges,  and  thole  which 
require  the  mod  Skill  are  from  the  mineral  King' 
dom;  thefe  abound  in  folidity  beyond  any  other  Ma- 
terials, and  therefore  where(oever  they  are  brought 
into  Adion,  excel  in  quantity  of  Impulfe:  Many 
of  thefe  therefore  want  not  only  the  utmoft  Commi- 
nution to  carry  them  into  the  farther  Scenes  of  0« 
peration,  but  alfo  fome  reftraint  to  their  Afperities^ 
and  Motions,  to  fit  them  for  many  Intentions.  Thus 
Sublimate  is  not  only  to  be  much  fweeten'd,  that  is> 
fmooth*d  in  its  Points,  to  make  it  a  fafe  Purge 
in  the  larger  Vefiels ;  but  if  it  is  intended  to  go  far- 
ther than  the  Blood,  and  thofe  Glands,  which  in 
that  Circttitt  they  are  mod  apt  to  be  lodged  upon> 
when  it  Salivates,  it  mufl  be  rendred  not  only  very 
fine,  but  covered  with  fuch  Suhftances,  as  weaken  its 
Points,  and  make  it  drain  into  the  laft  Subdivifions 
of  the  Conftitution*    To  this  purpofe,  the  common 
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Pradlice  wifely  contrives  in  Diftempcrs  which  lie  far# 
theft  off,  according  to  the  Courfe  of  Circulation,  to 
wrap  up  the  Bafis  of  this  Medicine,  in  Sulphurs,  and 
fuch  like  Subtianccs,  as  follow  it  into  its  laft  Divifion, 
without  giving  it  any  Afpericies  to  make  it  adl  as 
a  Stimulus.  Thus  for  all  cutaneous  Foulnefles,  and 
habitual  Taints,  the  Cinnabar,  the  iCthiops^  and  all 
of  that  Sortment  are  in  readine(s ;  and  that  ordina- 
ry Sulphurs  will  cover  and  deaden  the  efficacies  of 
Mercurial  Preparations,  To  that  they  (hall  not  operate, 
but  in  (uch  Parts  only  and  in  certain  Circumftances! 
is  demonft table  in  ordinary  Salivations,  which  are  to 
be  lowered  at  pleafure  by  Sulphureous  Medicines 

Medicines  from  fuch  Minerals  where  a  Salt,  and 
Sulphur  are  united  by  Nature,  as  they  are  \n  Vonie 
Mercurials  by  Art,  as  in  Antimony,  the  native  Cin- 
nabar, Steel,  &c.  are  manageable  only  upon  the  fame 
Principles!  and  the  more  they  are  defigned  to  be  car- 
ried into  the  Habit,  the  more  are  they  to  be  reftrain- 
ed  by  their  natural,  or  adventitious  Sulphurs:  Steel 
when  opened  by,  and  joined  with,  the  points  of  acid 
Liquors,  operates  fooner,  and  will  fometimes  prove 
even  Emetick,  but  whei  it  is  covered  with  an  addi- 
tional Sulphur,  it  will  go  farther,  and  anfwer  intenti- 
ons much  more  remote,  as  is  manifeft  in  the  com- 
mon Preparations  of  Steel,  with  Tartar,  or  Vinegar, 
and  with  Sulphur. 

This  way  of  thinking  on  thefc  Occafions,  feems  to 
me  alfo  the  more  juft,  from  confidering  the  Texture 
of  thofe  Subftances,  which  by  a  natural  Preparation 
are  fitted  for  Operation  in  the  minuceft  part  of  an 
Animal  Body,  fuch  as  thofe  of  the  Aromatick  Kind, 
all  which  more  or  le(s,  according  to  their  greater,  or 
lefler  Degree  of  Subtilty,  and  Smoothnefs  promote  a 
Diaphorclis .-   They  confift  of  cxquifitely    fine   Salts. 

covered 


(  77  ) 

covered  with  a  mod  Subcil  Sulphur,  as  is  demonftra* 
ble  by  Chymical  Analyfis ;  and  cbe  common  Sal  Vo- 
latile Oleofura  is  an  admirable  Contrivance  upon  the 
(ame  Foundation,  where  a  very  Volatile  Animal  ^ait 
is  covered  with  a  mod  exalted  vegetable  Oil.  where- 
by it  is  fuited  to  pafs  into  the  minuceft  Fibres,  and 
make  as  it  w^re,  a  Part  of  che  Animal  Spirits  them- 
(elves. 

And  here  it  may  not  be  amifs  to  obferve,  that  all 
Animal  Salts  are  very  Volatile  or  eafily  rendered  fo, 
but  when  baret  and  naked,  juft  as  the  Fire  draws 
them  out,  with  a  mixture  alfo  of  it)  own  Particles  in 
their  Compodtion,  they  are  too  pungent  to  be  felt 
without  painful  Senfations,  but  when  foften'd  with  a 
fine  Portion  of  an  oppofite  Texture,  which  is  fmooth 
and  yielding,  they  become  moll  efficacious,  and  (afe 
Sudorificks. 

On  thefe  Condderattons  it  like  wife  ceafeth  to  be  a 
wonder  why  the  fubtil  Salts  of  Cantharides  arc  more 
(enfibly  injurious  to  the  Bladder,  than  any  other  Parts, 
and  why  Camphire  prevents  thofe  injuries ;  for  the  ex* 
quifite  fmallnefs  of  thole  Spicula  mikes  them  imper« 
ceptiblc,  but  in  the  mod  minute  Canals,  into  which 
the  Fibres  compoAng  the  Membranes  of  the  Bladder 
are  known  to  be  divided ;  and  Camphire  blunts  their 
irritations,  becaufe  its  exqutfite  Subtilty  enables  it  to 
follow  them  into  thofe  Meanders,  and  (heath  their 
Afperities. 

To  this  purpofe  it  is  very  remarkable,  what  many 
("as  I  have  been  informed^  now  commonly  praffcice  in 
guarding  even  Mercurials  againd  their  Simulating 
Properties,  and  fending  them  into  the  fined  Paflages 
to  operate  by  Fufioni  and  the  bare  Force  of  Impulfe: 
for  not  only  Calomel  and  the  Mercurius  Dulcis  may 
be  retrained  from  maoifefl;  Operation  in   the  wider 
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Paflages,  and  the  Glands  about  the  Mouthy  but  even 
the  mineral  Turbich,  which  of  it  (elfin  a  fmallDofe, 
will  operate  powerfully  by  Vomit  and  Stool,  when 
mixed  with  Camphire,  will  not  be  fo  much  felt  in 
thofe  refpedls,  but  go  into  the  fartheft  Circuit  of  Mo- 
tion, and  promote  the  cutaneous  Difcharge  in  a  more 
efficacious  manner,  than  any  Medicine  of  lefs  fpecifick 
Gravity.  But  in  this  management  the  Camphire  is  to 
be  mixed  but  very  little  before  takings  otnerwife  it 
hath  not  this  effe<ft,  which  appears  to  be  from  its  great 
Volatility,  which  makes  it  in  a  great  mcafure  exhale^ 
while  it  (lands  mixed  in  a  Medicine. 

I  am  fenfible  of  many  good  purpofes  in  Pradice, 
that  this  Theory  is  applicable  to^  but  becaufe  the  Li* 
mits  I  have  (et  my  felf  herein  will  not  fuffer  me  to 
inlarge,  I  (hall  content  my  (elf  with  this  only  In- 
(lance  of  Camphire,  which  is  enough  to  fuggeQ  to 
tho(e  who  turn  their  thoughts  this  way,  in  what 
Cafes>  that,  and  fuch  Subdances  of  like  Subtilty,  and 
Texture  may  be  u(ed  withfuccefs:  For  the  Seat  and 
Caufes  of  many  Chronick  Didempers  lie  mod  remote 
in  the  Courfe  of  Circulations  and  the  reafon  why  they 
elude  the  ordinary  means  of  Cure,  it  is  to  be 
feared,  is  owing  to  the  want  of  fufficient  Attention  to 
that  particular  management  of  efficacious  Remedies, 
which  is  nece(rary  to  carry  their  Operations  fo  far ; 
An  ordinary  Judgement  knows  how  to  intend^  or 
remit  the  Efficacies  of  Medicines  by  acuating  their 
Points,  and  Quantity  of  Impulfe }  or  fofteningi  and 
weakening  them  with  BrothSi  and  the  gro(s-exprcfs*d 
Oils  of  Almonds,  or  Lin(eeds  in  the  fird  and  larger 
Pa(&ges;  but  an  adive  Medicine,  or  a  didemper*d 
irritating  &ilc  in  the  minuted  Capillaries  and  Fibres 
iS  not  CO  be  managed  by  fuch  coarie  Indruments. 
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If,  upon  the  beft  examination,  thefc  thoughts  be 
found  to  hold  good,  which  I  am  much  perfuaded 
they  in  great  meafure  will;  I  promife  my  felf  an  op. 
portunity  of  drawing  fome  farther  praSical  Remarks, 
and  fliall  venture  to  communicate  them  to  you,  with 
the  fame  freedom,  I  now  do. 

V.  Jn  Acnunt  of  two  extraordinary  cafes  in  Sw* 
gery :    Communicated  by  Dr.  Stcigerthall,  F.  R.  S. 

Ebdorff)  May  tie  nth,   ijxo* 

^rr/wr  Dr.  NottcUman,  Wr.  Hcnzcl  anO^cer 
of  the  Cuftom,  and  Mr,  Nicmcycr,  AuStor, 

John  Henrj  OhmuM,  aged  3 1  Years  and  born  at 
Bamm,  was  fifteen  Years  of  Age,  when  the  fbi- 
lowing  Misfortune  befel  him. 

He  felt  a  Spafmus  or  Cramp  in  his  left  Hip.  and 
the  infcriour  Part  of  his  Legj  as  this  pain  feized 
him  pretty  often,  he  confulted  Mr.  Rack  a  Sunzeon 
at  Wxr»,  who  applied  fevcral  Plaifters  to  the  place 
where  the  pam  was,  but  without  any  relief  to  the 
Patient.  After  all  thofe  fruitiefs  efforts,  the  Surgeon, 
to  fee  whether  Oizma/M  had  ftijl  a  feeling  in  his  Leg 
f which  to  outward  appearance  was  become  very 
brown;  made  about  37  Incifions  over  the  whole  LeJ 
of  which  the  Patient  was  not  at  all  fenfiWe,  excem 
at  fuch  times  when  the  (nflrument  happened  to  state 
upon  the  Bone,  the  Pcriofteum  being  as  yet  found 
and  not  infefted  by  the  Difcafe  of  the  Flelh.  The 
Leg  how-ever  did  dailv  grow  blacker,  and  the  pain 
continued  both  in  the  Periofteum  and  ia  all  the  Bodies 
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of  '^chc  fttperiot  and  inferior  Part  of  che  Leg;  Ar  hCt 
a  black  Circle  was  fcen  round  about  the  Mufcles  of 
cho  Hip  as  an  indication  of  aa  approaching  Purrc**- 
h&ion.  Thi<s  Circle  appeared  To  vifiblyi  a^  if  k  had 
been  cut  off  with  a  Knite  from  the  other  ^^?ru  It 
has  ever  fince  (pread  it  felf.  and  come  to  fuch  a 
head,  that  without  any  other  help  and  cure  che  Flefli 
began  gradually  to  rot  away  from  the  Bones;  and 
at  lad  quite  fall  away  from  the  (uperior  Part  of  the 
Leg  which  has  preferved  it's  foundnefs.  Afccr  this 
nothing  was  G:cn  but  the  bare  Tendons  or  Sinews 
hanging  down  like  fo  many  Strings  or  Cords*  There 
remained  alfo  one  piece  of  the  inferior  Mufcles  of  the 
Hip  fadned  to  the  fupcrior  Part.  At  la(l  the  Ten* 
cfons  being  grown  dry»  coniumed  away,  and  after  alt^ 
the  Leg  it  felfi  I  mean  the  Os  femcris,  did  wholly  drop 
off  in  luch  a. manner,  that  there  remained  about  four 
Inches  betwixt  the  Bones  and  the  Flefh.  loofely  hang- 
ing down  from  them.  The  Flefh  is  at  laf^  grown 
up  to  the  Bone,  and  without  the  help  of  any  man 
has  fadned  it  felf  to  them.  And  in  this  found  Tare 
the  Patient  feels  a  great  Pain,  when  ever  the  Wea*. 
ther  proves  tempeftuous  It  is  remarkable  that  at 
the  fame  time  he  perceives  alfo  a  fwelling  in  Tarft  pet 
dis  Dextrin  the  Matter  whereof  difcharged  it  felf  through 
the  Toes,  and  is  of  fo  corrofive  a  Nature,  that  it  had 
coufumed  all  the  Toes  but  the  little  one.  The  Sur- 
geon has  at  laft  healed  up  this  Wound  ;  but  after 
all  there  is  as  yet  but  little  feeling  or  warmth  in 
the  Foot* 

This  Man  after  this  great  accident  is  married  now 
about  feven  Years  to  a  Woman,  whofe  bodily  Con- 
(litution  is  almofl  as  remarkable.  She  is  now  in  the 
41(1  Year  of  her  Age.  In  her  younger  Years  Ihc 
had  the  misfortune  to  be  goarcd  by  a  wild  Boar  un» 
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dex  the  (hort  Ribs  of  cbe  lefc  ddt-  Of  this  Wound 
(he  Chen  received,  (be  has  flill  a  Fiftuia  to  this  day. 
whac  Food  (he  eats  difchargeth  it  (elf  half  concoded 
through  this  opening,  and  file  is  obliged  to  clean  this 
Wound  often  for  that  purpofc,  however  flie  bu  not- 
withftanding  this,  her  daily  Evacuation  per  Aimmi 
It  is  remarkable,  that  the  Viduals  thus  di(charged, 
tiy  the  Wound  aforcfaid,  are  dill  di(lin(9:ly  known 
what  kind  they  have  been  of. 

All  this  is  attefted  by  OizmsnH  mentioned  above. 
Infidm  Suhfcriffit^ 

J.  Kiemeyer. 


VI.  Jtt  Account  of  an  Expertment  made  on  Thurfday 
the  lafl  Day  o/June,  1720.  before  the  K,  So» 
cicty,  to  Jhew  by  a  new  proof,  that  bodies  of  the 
fame  Sulk,  do  not  contain  equal  quantities  of  Mat* 
ter,  andjtherefore  that  there  is  an  interfpers'd  Va» 
cuum,    By  J.  T.  Dcfagulicrs, 

I  Took  3  Pound  of  Mernrj,  which  by  meafure  £ll'd 
three  times  a  fmall  glafs  Jar  exadly  full,  and  ponr'd 
ir  into  a  thin  Florence  Flask :  then  having  pour'd  the 
fiune  quantity  of  Water  (that  is,  three  of  the  (ame 
Jars  full)  into  another  fuch  Flask.  1  fet  both  the  Flasks 
in  a  Fail,  and  pour'd  boiling  Water  about  them,  keep- 
ing the  Flask  that  had  the  Water  down  by  force,  that 
it  might  be  as  low  in  the  hot  Water  as  the  Mer* 
nrj.  After  the  Fluids  in  the  Flasks  had  receiv'd  a 
lufficient  degree  of  heat  from  the  Water,  which  was 
round  the  F!asks,  for  the  fpace  of  five  Minutes,  I  cook 
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Che  Flasks  out  of  che  hot  Wtcerp  and  pucriag  that 
which  held  the  Water  into  a  Cylindrick  Veffel  chat 
had  three  Pines  of  cold  Water  in  it,  I  did  at  the  fame 
time  plunge  che  Flask  with  Mercury  into  another  Cy- 
lindrick Veflel  containing  al(b  three  Pints  of  cold  Wa- 
ter,  and  ohferv'd  which  of  the  cold  Waters  was  mofl: 
heated  in  the  following  manner 

A  little  Thermometer  being  held  in  the  firft  Vedel 
of  cold  Water  (b  as  to  have  its  Ball  cover'  d  with 
the  Water,  npon  the  putting  in  the  Flask  of  warm 
Watet)  the  Spirit  ro(e  i  degrees ;  then  putting  the 
Thermometer  into  che  Water  where  the  Flask  that 
had  the  Mercury  was,  the  Spirit  ro(e  three  degrees 
tugher*  The  Thermometer-  being  again  put  into  the 
fira  Ve(k[  fell  4  degrees,  and  afterwards  again 
into  the  laft  it  roie  almoft  3  degrees. 

This  (hews  that  more  heat  is  communicated  by 
warm  Mercury,  than  by  an  equal  Bulk  of  Water  e* 
qually  warm  d ;  and  therefore  that  chere  is  more  mat- 
ter in  the  Mercury ;  but  how  much  more  matter  there 
is  in  the  Mercury  is  not  determined  by  this  Experi* 
ment  alone. 

N*  B.  The  warm  Mercury  and  the  warm  Water  were 
not  pour'd  into  the  cold ;  but  only  communicated 
their    heat  thro'  the  FlaskSi 
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M  Jccountofa^ook^  intituled^  Conghietcure  del 
Doctor  Piecre  Anton.  Michelotci,  Filofofo,  e 
Medico  d'  Arco,  fopra  la  Katura^  Cagione  e 
Rimedi  dell'  infermiti^  regnanti  ne'  Animali 
Bovini  di  molteCittii,  &c.  Neir  Autunno 
der  Anno  cadente,  i/ii.  In  Veneziai  1712. 


TH  E  Leamed  Author  of  this  Difcourfe  happen- 
ing to  fpend  fome  time  in  the  Country  about 
the  Month  of  O&pber^  in  the  Year  171 1,  took  that 
opportunity  of  making  a  particular  Enquiry  into  the 
circumftancci  of  the  Mortality^  that  then  reign'd  a* 
mong  the  Black  Cattle  in  the  FemtUn  Territories. 
The  refult  of  which  he  gives  in  this  relation,  having 
been  an  Eye*Wittne(s  to  the  greateft  part  of  the  Fads 
herein  oontain'd,  and  having  receiv'd  the  reft  upon 
the  place  from  Perfons  of  Integricy  and  Credit. 

Almoft  all  the  fick  Cattle  refufed  every  fort  of  Food 
and  Drink«  they  hung  their  Heads,  had  (htvcrings 
in  their  Skin»  and  in  their  Limbs^  they  breach'd  with 
difficulty,  and  their  Expiration  in  particular  was  at- 
tended with  a  (brt  of  rattling  noi&,  they  were  fo 
feeble,  that  they  could  icarccly  go  or  (land  upon  their 
Legs«  Some  few  of  them  eat  a  little,  and  drank 
very  much;  others  had  Fluxes  of  Excrements  vari* 
oudy  coloured  of  a  very  oflenfive  fmell,  and  fre- 
quently tinged  with  Blood :  Many  of  them  had  their 
Heads,  and  their  Bellies  fwell'd  in  fucha  manner,  that, 
upon  clapping  them  with  the  Hand  on  their  Paun* 
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ches,  or  along  the  Vertebras  of  the  Loins,  they  (bunded 
like  a  dry  Bladder  when  full  blown.  In  lome  the 
Urine  was  very  rurbid,  in  others  of  a  bright  flame 
Colour.  In  comparing  the  Pul(es  of  the  (bund  Cat- 
tie  with  thofe  of  the  difeas'd,  he  found  the  latter  to 
be  quicker  and  weaker.  There  was  but  little  heat 
perceivable  by  the  touch  in  any  of  them,  their 
Tongues  were  foft  and  moid:,  but  their  Breath  was 
exceedingly  offenfive.  Befides  thefe  particulars  he  was 
inform'd  by  thofe,  ^ho  attended  the  Tick  Cattle,  and 
by  other  Pcifons  worthy  of  Credit,  that  in  (bme  of 
cnefe  Beafts  they  had  obferved  crude  Tumors  in  (e- 
veral  parts  of  the  Bodyi  as  likewife  watery  Puftules 
and  diforderly  motions  of  the  Head,  with  dry,  blackv 
and  fifliir'd  Tongues;  that  in  others  of  them  they 
met  with  Tumours,  that  came  to  Maturation,  putrid 
Matter  ifluing  from  the  Mouth  and  Noftrils,  Worms 
in  the  FxceSy  and  in  the  Eyes,  bloody  fweats,  and 
the  falling  off  of  the  Hair. 

In  comparing  the  Fleifa  of  the  Cattle  dead  of  this 
Dificmper,  with  that  of  others  kill'd  for  the  Market  3 
he  found  the  Mufcles  in  the  former  lying  immedi* 
ttely  under  the  Skin  to  be  (bmething  livid.  Having 
opened  the  three  Cavities  of  the  Body ,  he  applied  him« 
felf  with  the  utmoft  diligence  to  examine  the  Brain 
with  it*s  Membranes ;  the  Trachara,  Oefophagus,  Lungs. 
Heart  with  its  Auricles,  the  Vena  Cava,  Aorta,  and 
Diaphragm;  the  Liver,  Spleen  and  other  parts  of  the 
lower  Venter.  In  all  which  there  was  no  difcern- 
able  difference,  either  as  to  figure,  fize,  contents)  fi. 
tuation,  or  connexion,  with  the  neighbouring  Parts, 
from  what  was  ob(erv*d  in  found  Cattle  kilFd  by 
the  Butcher*  except  the  particulars  hereafter  menti- 
oned. The  Blood  found  in  the  Ventricles  of  the 
Heart,    in  the  Pulmonary  Vedels,  in  the  Aorta  and 
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CaTOj  though  ftill  warm,  was  con(iderably  blackifli, 
and  near  a  Coagulation.  In  opening  the  upper  and 
middle  Cavity,  the  fcent  was  of^enCive,  but  tolerable 
enough,  whereas  the  Stink,  that  proceeded  from  the 
lower  Belly,  was  not  to  be  endur'd  without  prejudice. 
In  fome  few  Carcaflesthe  Vifcera  diffcr'd  from  their 
natural  State,  with  regard  to  their  fize,  their  confif^ 
tence,  their  contents,  colour  and  fmell.  fn  many  of 
them  the  Paunch  was  found  very  much  contraded 
and  dry'd,  with  a  hard  Subftance  contained  in  ir«  In 
others  the  Lungs  were  fwell'd  and  livid,  the  Liver 
tumified,  and  the  Brain   watery  and  putrid. 

Upon  obferving  the  aboveiaid  (late  of  the  Blood 
in  the  Cattle  Dead  of  this  Diftemper,  he  was  ded- 
rous  to  fee  what  condition  it  was  in,  while  the  Tick 
Beads  were  yet  living  With  which  deHgn  havings 
order'd  feveral  of  them  to  be  blooded,  he  found  the 
Blood  not  to  ilTue  out  of  the  Vedels  in  a  continued 
Stream,  as  ufual,  but  with  a  broken  and  interrup-^ 
ted  Flux,  one  Part  of  the  Blood  not  immediately 
fucceeding  another  Having  caus'd  rbe  Blood  to  be 
receiv'd  in  proper  Veffels,  and  fufierd  it  to  fland  for 
fome  time,  he  found  it  intirely  coagulated^  without 
any  Separation  of  the  Serum,  and  attached  to  the  fides 
of  the  Veflcls,  with  a  reticular  Pellicle  upon  the  Sur- 
face expofed  to  the  Air,  All  the  Cattle  which  were 
blooded,  being  Eighteen  in  Number,  died  in  a  few 
days  after  the  bleeding,  one  only  excepted,  in  which 
the  Vein  was  open  d  upon  its  being  firft  taken  ill. 

Having  enumerated  all  the  Symptoms  of  the  OiG 
temper,  the  Author  concludes  from  the  whole,  chat 
the  SicknePs  among  the  Cattle  was  a  Mahgnant  Pci\« 
i!ential  Fever,  killing  almoft  all  thofc  that  were  in- 
fe^cd  with  it. 
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The  immediate  caufe  of  this  he  cakes  to  be  a  prx- 
ternatural  thicknefs  of  the  Blood  occafion'd  by  a  be* 
ginning  G>agulation  of  thofe  parts  of  it,  which  con* 
ftitute  the  Cradamentum,  whereby  the  Globules  of 
the  Blood  I  and  the  particles  of  the  Serum  were  im^ 
prifon'd  in  a  fort  of  Reticulum  form*d  by  the  Union 
of  the  Fibres  of  the  Blood. 

The  occafional  Cauie  of  this  Sicknefs  he  deduces 
from  the  cold  and  wetnefs  of  the  Seafon,  which 
reign*d  all  the  preceeding  Year  from  oaobtr  1710, 
€0  Ifovember  1711.  Which  Obfervation  is  worthy 
of  remark,  fmce  the  Sca(bn  preceeding  the  Mortality 
among  the  Cattle  here  in  England  was  remarkably 
dry^  and  yet  the  Symptoms  of  the  Diftemper  agreed 
with  thofe  obferv'd  in  lulj^  as  may  appear  from  the  Ac- 
count given  by  the  Learned  Mr.  Bates,  Surgeon  to  his  Ma- 
jefty's  Houfliold  in  PhiUfcfhical  Tr anf salons.  If c.-^^i 

For  the  particular  manner  in  which  this  learned 
Gentleman  endeavours  to  account  Mechanically  for  the 
thicknefs  of  the  Blood  in  thefe  Animals,  from  the 
condition  of  the  Seafon,  and  from  that  thicknefs  of 
the  Blood  to  deduce  all  the  particular  Symptoms  of 
the  Diftemper,  as  likewife  for  his  Conjedores  con- 
cerning thofe  Medicines,  which  might  have  been  fer- 
viceable  to  the  Tick  Cattle ;  he  not  having  made  tryal  of 
any^  we  mufl  refer  the  Curious  to  the  Treatife  it  felf. 
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I.  Hiftpria  ponionis  Intefttni  Colt  propendentis  ex 
Vuhiere  per  14  annos^  Communicante  Abrahamo 
Vatery  ThiL  iir  Mtd.  VoEl.  Trof.  ?ublic.  Orl 
Anau  O'  !Bolan.  Subjiituto  IVitternberg^y  Katun 
Curlof.  Coll. 

VI R  quidam  Ge^rgius  Deppe  HalbcrfladienHs 
annorum  xxxiv.  caftra  fecutus,  anno  MDCCVF. 
in  ptxlio  prope  Ramellies  in  Belgio  commidby  ab  in^ 
flido  in  finiftro  hy pochondrio  vulnere,  per  bos  xir  annos 
magnam  portionem  inteftini  coli,  idu  hoc  fedli  atque 
inverfi,  fpichama^  magnicudine  c  corpore  prominens 
gerir* 

Incefiinum  hoc.  per  vulnus  in  illud  fimul  penetrans, 
eg'redum,  interiorem  fuperficiem  ad  exreriora  v«rtic,  & 
ira  in  medio  coh^erens  duas  porciones  efFormac,  quarum 
altera  verfus  (uperiora  extenfa  orificium  monftrat,  quod 
ad  inceftina  tenuia  fpedat,  &  fxces  alvinas  educit ;  altera 
vero  portio  ad  inferiora  propendens  orificium  ad  redum 
apertum  habet ,  ut  Clyderem  injedum  per  anum  red- 
dat«    In  interior!  fuperficie,    nunc  ad  extra  vergente, 
glandular  apparent  copiofinTima?,  albi  ac  cinerei  coioris, 
verrucarum  inflar  eminentes,  6c  jucundiHlmum  fpcda^ 
culum  exhibentes^  quse  inclementius  t^£tx  fanguinem 
fundunt.    Inteftinum  ita  prominens  nunquam   totum 
regredicur  intra    abdomen,   ventriculo   tamen  vacuo 
quodammodo  regreditur,   fed  ventriculo   pleno  cibo 
affumpto  longius  protruditur,  imprimis  fpiritu  retenro. 
Utitur  vir  ille  aqua  gelidiflima,   ino  glacie  ac  nive 
hyeme  permifia,  ad  abdergcndas  totdcs,  fine  ullo  in« 
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cofflmodi  (enfut  lerc  etiam  iocediaom  aerem  frigidifli- 
mum;  ab eodem  camea intra  fe  retrahitur  8c  indurefcic, 
ac  quodammodo  pallerck.  Cibos  omois  generis  per- 
ferre  potcft  vir  ifte;  frudlus  eamea  recentes  &  olera 
cibis  reliquis  non  mifcencnr^  fed  tndigefta  exeunr» 
quemadmodum  &  juicula  fine  (blidis  cibis  aflumpta* 
Hasc  feme  quas  ex  lelaciooe  ipikis  GoafigpaYi. 

fFittemberg^.  Ahr.  Fster. 


SxflicMth  Figm^. 

A.  E  C  D«  Inceftinum  colon  iaverfam,  ex  vultierc 
prominens,  &  verfus  fuperiora  &  infcriora  porredum. 

A  Orificium  fuperiiis  ad  iotefiina  ccnuia  patens,  per 
quod  exeunt  faefces  alyina?. 

h.  Orificium  inferius,  quod  ducit  ad  redum,  &  Cly* 
fierem  per  idem  infufiim  per  anum  reddidit. 

€.  d,  Veftigta  vulneris  st  Chirurgo  ampliatt ;  per  cujns 
medium  adbuc  apertum  inteiUnum  prominet*. 

e.  Umbilicus. 

/  f.  /.  Ghindulas  copiofilGmae. 

g.  Regio  Ingutnalis^ 

b,  k  Dorfum. 

i.  Coxendix* 

JFm  Regio  Lumbaris; 
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II.  Ohfervatim  nfon  the  fBmes  and  the  Pcrio- 
ftcum,  in  a  Letter  to  the  Royal  Society,  from 
Mr,  Lccuwcnhock,  K  §(.  S. 

Dcifc,  No7«  9o.  1710. 

SOME  Years  ago,  I  communicated  to  the  R»jil 
Stckty,  my  Obfenracions  upon  the  Bones ;  what 
choft  Obfervations  wetc,  I  do  not  now  remember,  nor 
have  I  endeavour'd  to  recoiled  them,  left  I  might  be 
influenced  by  them  in  mj  later  Enquiries,  which  i  here 
preient  you  with. 

In  my  laft  Letter  I  acquainted  you,  that  I  had  fe- 
vcral  times  endeavout'd  to  difcover,  after  what  man- 
ner the  Periofieum  was  united  to  thofe  Vcflels,  that 
coropofe  the  Bone,  but  that  I  had  not  been  able  to 
obferve  it  to  my  (atisfadioa  Since  which  time  I  have 
frequently  employed  myfelf  in  making  Obfervations 
upon  the  Bones,  and  have  found  that  the  fupcrficisl 
part  of  them  confifted  of  an  inconceivable  number  of 
(inall  Veflcls,  and  fome  few  of  a  larger  fize  which 
laft,  when  they  came  to  the  furface  of  the  Bone,  ap- 
pear'd  to  me  to  be  doathed  with  either  a  Membrane, 
or  a  bony  Subflance,  that  was  perfedly  tranfparent. 

I  once  happen'd  to  difcover  in  a  fmall  portion  of  a 
Shinbone,  four  or  five  VelTels  of  fuch  a  fize,  that  a 
fiflgle  fibment  of  Silk  might  have  been  drawn  thro' 
their  Aperture.  One  of  theic  appeared  to  me  to  con- 
iift  of  two  openings,  each  of  which  fcem'd  to  be  pro- 
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vided  with  a  Valvet  which  was  difpofed  in  flich  a 
manner,  as  to  lee  out  what  was  contained  in  the  Ve^l. 
but  to  fufFcr  nothing  to  go  in.  In  all  my  Obfcrva- 
tions  upon  the  furface  of  the  Bones,  I  never,  but  this 
one  time,  difcover'd  fo  many  of  thefe  Veflcls  in  fo  fmall 
a  compa(s. 

As  for  that  Matter,  which  iflucs  out  from  the  Bone, 
and  is  carried  into  the  Periofteum^  I  have  difcover*d 
the  (burce  of  it  to  be  the  fpongy  or  cellular  Subftancc 
on  the  infide  of  the  Bone,  which  is  the  rcpofuory  for 
the  Marrow. 

This  fpongy  Subflance  confifts  of  long  Particles 
clofeiy  united  and  linked  together,  which  Particles  arc 
composed  of  an  infinite  number  of  fmall  Veflcls,  fomc 
running  lengthwife,  and  others  taking  their  courfc  to* 
wards  the  fides  of  the  bony  Particles. 

Thefe  bony  Particles,  notwithftanding  their  great 
number  of  Apertures,  are  yet  exceeding  hard,  and  lie 
fomc  of  them  parallel,  aud  others  perpendicular  to  the 
length  of  the  Bone* 

Thofe  Particles,  that  lie  perpendicular  to  the  length 
of  the  Bone,  have  Veflcls  proceeding  from  their  ends; 
and  from  their  fides,  uhere  they  do  not  lie  clofe  togc* 
rher,  proceed  other  Veflels,  that  compofc  the  Cortex^ 
or  fiiperficial  pare  of  the  Bone*  And  thofc  bony 
Particles  that  Via  parailel  to  the  length  of  the  hone, 
fend  out  Veflels  from  their  fides,  that  iflue  out  thro* 
the  flde  of  the  Bone;  It  is  impoffiblc  for  thofe,  who 
have  not  fcen  this  with  their  own  Eyes,  to  conceive 
the  prodigious  number  of  fmall  Veflcls,  of  which  the 
conic::;  pair  of  the  Bone  confifts;  which  in  fbme  places 
hei>  ••o  ihfckor  upon  the  fpongy  part  of  the  Bone,  than 
a  th..k  Ha  r  of  a  Mun's  Head,  tho*  in  other  places  ic 
has  ihfc.^  or  four  times  that  thicfcncif* 
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To  the  Cortfic  of  the  Bone,  the  Perhftetm  \%  uni- 
red,  not  only  on  the  outfide,  but  even  by  entring  in 
many  places  into  ihe  very  fubHance  of  the  Bone,  and 
is  joined  to  it  by  the  Veffels,  which  iffue  out  from  the 
Bone,  in  fuch  a  manner,  that  (bmetimes  one  cannot 
determine  which  is  the  Bone,  and  which  belongs  to 
the  Membrane  invefting  it,  they  both  appearing  in 
the  Micro(cope  to  confift  alike  of  exceeding  (mail 
Vcilcls. 

To  make  this  be  the  better  underdood,  I  have  given 
in  Fig.  I.  a  rcprelencation  of  a  (mall  part  of  the 
Bone «  wich  the  Feriofieum  adhering  to  it,  in  which 
j4BCD  EF  reprefents  the  bony  part,  whether  taken 
from  an  Ox,  or  Sheep,  I  do  not  now  remember.  The 
Ferioftmm  is  mark'd  with  the  Letters  BG  HIE.  the 
thicknefs  of  which  is  defign'd  hy  EG,  or  IE,  tho'  in 
ether  places  of  the  Bone,  and  even  at  no  greater  di- 
flance  than  two  or  three  Hairs  breadth,  it  is  twice  or 
thrice  as  thick.  We  fee  here,  that  all  the  fmali  Vef- 
fels  in  the  Fmo^eum  are  rcprefented  by  fo  many  Dots 
or  Points;  but  in  other  places,  where  I  bad  feveral 
times  feen  the  Membrane  of  twice  this  thicknefs,  the 
upper  half  of  it  has  appeared  to  be  of  a  different  make 
from  the  under  part,  for  as  much  as  in  the  upper  part 
I  could  difcover  not  only  thofc  Veflcls,  that  had  been 
cut  tranfverflyt  and  which  confequently  were  repre- 
(ented  by  fo  many  FointSi  but  like  wife  a  great  number 
of  other  Veflels  running  lengthwife  along  the  Mem- 
brane, as  is  reprefented  in  Fig.  x.  by  LOP  ^N  M- 

I  am  fully  perfuaded,  that  the  part  reprelcntcd  by 
EGfJlE,  Fig-  !•  is  not  entirely  membranous,  but 
that  fbmc  part  of  it  is  really  bony.  If  we  cur  thro' 
the  Perioffcum  fo  deep  as  to  divide  the  pate  oF  the 
Bone  mark'd  with  the  Letters  A  B  C  D  E  F,  in  the 
fame  Figure^  we  find  the  fame  appearance  of  Pores  in 
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the  bony  Subftance,  which  are  no  other  than  the 
tranfverfe  Sedions  of  fmall  Veflels ;  and  befides  thefe, 
there  are  other  Vedels  running  longways  in  the  Bone. 
And  we  find  jufl;  the  fame  in  thofe  tranfparenc  parts, 
that  lie  between  the  bony  Particles,  which  are  re- 
pre(ented  thicker  between  B  C  D  E,  than  they  ap- 
peared to  me. 

It  is  my  Opinion,  that  the  ufe  of  thefe  bony  Particles 
IS,  CO  convey  an  Oleaginous  Liquor  into  the  /'^W#- 
fteum^  and  chat  from  the  Pcriofieim  it  is  carried  by 
the  incervencion  of  the  other  Membranes  into  all  parts 
of  the  r^ody,  when  in  a  healthful  Condition. 

In  another  place.  I  faw  a  great  number  of  Vt{!k\s 
arifmg  from  a  greater  depth  within  the  bone,  which 
drew  clofct  together,  fo  as  to  compofe  fmall  FafcicnU, 
before  they  entred  the  Perhfteum,  in  which  they  &• 
parated  one  from  another,  and  difpers'd  themfelves 
again.  It  is  difficult  to  determine,  whether  thefe 
Veflels  bring  any  Liquor  into  the  Bone,  or  carry  ic 
out;  but  1  rather  think  they  ferve  to  carry  ic  ouc 
of  the  Bone. 

Having  placed  another  piece  of  Bone  before  the 
Microfcopct  with  the  Periofleum  adhering  to  it,  I 
could  difcover  a  great  number  of  Vef^ls,  that  I  had 
cut  thro*  lengthways,  as  they  ran  along  the  Fnhfteum. 
and  others  that  were  cut  thro'  tranfverfly.  and  ap- 
peared as  fo  many  Points,  as  is  reprefented  in  Fig.  i, 
by  /CLO  P  X^  A  where  the  bony  part  is  mark'd 
by  the  Letters  K  LAIN  A,  in  which,  tho'  no  Pores,  or 
Veflels,  are  here  reprefented,  yet  is  it  full  of  open- 
ings. That  part,  which  is  dcfign'd  by  LOP ^NM. 
we  mufl  not  take  to  be  entirely  membranous,  for  I 
am  of  opinion,  that  that  part  of  it,  which  lies  nexc 
the  Bone,  and  which  is  reprefented  by  L  MN,  is  of  a 
bony  Subflance« 

I  had 
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I  had  another  rmali  piece  of  Bone  lying  before  a 
Microfcope,  of  which  I  caused  a  pare  to  be  reprefeored 
by  RSWXTF.  Fig.  3.  in  which  RSTV  i%  the 
Bone,  and  S  WX  T  the  t'erhfieumy  which  in  this  place 
was  no  thicker  than  a  thick  Hair  of  a  Man's  Beard, 
but  in  another  pare  of  the  fame  Bone  at  a  (mall  di^ 
fiance,  it  was  full  four  times  that  thickncfs* 

I  placed  another  piece  of  Bone  before  a  Mfcrofcope 
in  fuch  a  manner,  as  that  the  Bone  did  not  appear, 
but  only  the  Perhfitum  and  the  Mufcular  Fibres,  which 
were  cut  thro^  tranfyerdy,  and  appeared  to  be  furroun- 
ded  by  the  FlhrllU  of  the  Pemfieitw^  as  is  reprefented 
hy  TZC  DA  B,  Fig.  4.  where  TZ  A  B  is  the  Perip^ 
fitfm.  and  ZC  DA  are  the  flelby  Fibres  cat  thro'  tranP' 
▼erfly.  This  piece  of  Bone  was  taken  from  one  of  the 
Ril^  of  a  fat  Ox,  and  I  was  furpris'd  to  find,  that  in 
this  place,  as  I  cue  longways  thro  the  Rib,  I  could  not 
difcover  any  Particles  of  the  Marrow,  whereas  in  other 
parts  the  Rib  abounded  with  them. 

Notwichfianding  the  great  number  of  Obfervations 
that  I  have  made  upon  the  Bones,  and  the  Membrane 
that  fiirrounds  them,  which  is  commonly  call'd  the 
FcriiflcMm,  I  have  never  been  able  to  facisfy  myfelf 
entirely  about  them.  I  dill  imagin'd,  that  the  part  of 
the  PericfifMm,  which  immediately  covers  the  Bone, 
and  is  ftriAly  united  to  it,  mull  have  a  degree  of 
hardneft  approaching  to  that  of  the  Bone,  and  that  at 
a  fmall  diftance  from  the  Bone,  the  Pcrhfienm  mud 
have  a  (bftnefs  and  flexibility  like  that  of  the  carneous 
and  adipofe  Membranes. 

I  had  lying  by  me  four  pieces  of  Ribs  of  a  fvcL 
Ox,  which  I  had  kept  by  me  full  tw.i  Months,  and 
which  were  now  grown  very  dry.  From  one  of  rhefc 
I  tore  oS  the  Pcrhficumt   which  I  found  (luck  much 
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harder  to  the  Bone  than  I  could  have  imagined,  and  1 
obferv'd^  that  a  great  many  Parcicles  of  this  Membrane 
were  left  on  cleaving  ro  the  Bone.  This  I  did  with 
defign  to  make  iome  Obfervations  on  the  fuperficial 
part  of  the  Bone^  which  is  not  near  fo  hard  as  thofe 
bony  Particles,  chat  lie  a  little  deeper.  From  this  Bone 
I  cut  off  fbme  very  thin  (lices,  both  along  the  Bonei 
and  iikewife  traniverfly,  one  of  which  I  placed  before 
a  Microfcope,  and  gave  it  to  the  Painter,  that  for 
many  Years  has  drawn  all  my  Obfervations. 

This  Piece  is  reprefented  by  AB KC^  Fig.  j.  ha- 
ving been  cut  off  tranfverfly,  and  as  thin  as  poflible, 
from  the  Rib.  with  part  of  the  Perhlleumt  as  from  K 
to  C,  dill  adhering  to  the  Bone,  and  another  part  of  it 
torn  off  from  the  Bone,  as  defign'd  by  B  /C  D,  except 
that  in  fome  places  the  Bone  and  the  Membrane  are 
dill  united  by  Veflels  torn  out  of  their  places,  that 
run  from  one  to  the  other.  In  this  Figure  D  E  F  C 
reprefents  the  Perioflcum^  and  the  part  deHgn'd  by 
EG HIF^  is  fomething  lying  upon  it,  which  1  could 
not  tell  what  to  make  of,  tho'  it  appeared  to  me  to  be 
Membranous^ 

I  bad  Iikewife  fome  very  thin  dices  (haven  off  from 
the  Bib  both  of  an  Ox,  and  of  a  Calf,  from  which  I 
tore  off  the  Pcriofieum  entirely,  or  at  lead  as  much  of 
it,  as  podibly  I  could ;  after  which  I  caufed  the  edge 
of  the  Bone  jt  had  duck  to,  to  be  reprefented  by  the 
crooked  Line,  LM  N,  Fig.  6. 

In  Fig.  7 •  OP  Si  reprefents  the  edge  of  another  fmall 
dice  of  Bone,  from  which  the  Pefiofleum  has  been  torn 
off,  by  which  appearance  it  fiiould  feem,  that  the 
Union  of  the  Perhfieum  with  the  Bone  is  (6  firm  and 
drong,  that,  in  ieparating  it,  fome  of  the  fuperficial 
Particles  of  the  Bone  arc  torn  o^  with  it. 

I  have 
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I  have  likcwife  difcovcr'd  fome  VcHels  running  a* 
lc;:g  A'ithu!  the  Marrow- bone  of  the  Shank  of  an  Oxi 
cha:  fcem'd  :o  be  Blood* vcflcls. 

Since  now  it  appears  from  our  Obfervarions,  which 
have  been  made  with  great  Diligence  and  Care  upon 
Bones  of  all  kinds^  that  the  Bones  do  for  the  moll 
part  confift  of  exceeding  fmall  Veflels,  which  Veflels 
arife  from  the  inner,  hollow,  or  fpongy  pare  of  the 
Bone,  and  pafTing  thro*  the  fuperficial  or  cortical  Sub* 
(lance,  enter  the  Perioflmm,  and  arc  from!  thence  con- 
tinued farther  into  the  Body,  yea  even  into  the  utmofl: 
parts  of  the  Body;  we  may  from  hence  reafbnably 
conclude,  that,  in  a  healthful  Body,  as  there  is  a  con* 
flant  (upply  of  an  Oily  Subftance  carried  into  the 
Bones,  (o  this  is  again  conftantiy  carried  out  from  the 
Bones  by  means  of  thefe  Veflels,  into  ait  patts  of  the 
Body,  even  to  the  extremities  of  the  Fingers.  To 
give  an  evident  proof  of  this,  let  any  Man  lay  the 
ends  of  h  s  .  ingers  upon  a  clean  and  bright  Pewter 
liate,  and  he  /hall  find  the  Pewter  appear  foil'd  in  the 
place  whe:  "^  he  has  touch'd  it;  for  in  reality  this  Soil 
is  nothing  i(e,  but  fome  Oleaginous  Particles  difcbarg'd: 
from  the  ends  of  his  Fingers.  There  is  indeed  fome- 
thing  of  a  watery  Subftancc  mix'd  with  the  Oily  Par- 
ticles, but  this  evaporates  in  a  little  time,  and  leaves 
the  Oily  Particles  lying  upon  the  Plate. 
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UL  ^n  Account  of  a  prdtematural  Tumour  on  the 
Loins  of  an  Infant ,  attended  with  a  Cloven 
Spine.  !By  Dr.  Rutty,  Fellow  of  the  College  of 
^hyjiciansy  and  of  the  Royal  Society. 

TH  E  curious  Mr.  Rw^cb,  in  an  Obfervation  on 
the  Spina  Bifida^  cakes  notice  (hac  other  Writers 
have  defcrib'd  it  to  be  cloven  into  two  equal  parts 
longitudinally^  as  Butchers  fplit  the  Back-bone  of  an 
Ox  or  Sheep ;  whereas  out  of  ten  Subjeds,  which  he 
had  an  opportunity  to  examine,  not  one  prov'd  to  be 
in  that  manner,  the  Body  of  the  f^er$ebr£  being  entire, 
and  the  Mnie  Prcceffes  only  divided.  Pretty  near  this 
Defcription,  is  the  Sfine  to  be  treated  of,  and  1  the 
rather  trouble  this  Society  with  it,  becaufe  it  don't 
appear  by  the  TranfadlionSy  that  ic  has  as  yet  come 
before  us. 

The  Back-bone  is  of  a  female  Infitnt  (ix  Days  old ; 
whofe  Mother,  when  feven  Weeks  gone  with  Child, 
upon  a  fright  occafion'd  by  her  Husband's  falling  from 
a  Horie  and  very  much  bruifing  his  Loins,  gave  the 
Embrjo  this  injury ;  but  notwithflanding  the  went  out 
her  TimCi  and  the  Child  was  full  grown. 

There  appeared  upon  the  region  of  the  Loins,  in 
the  fame  place  where  the  Father  received  his  hurt,  a 
Tumour  about  the  bignefs  of  a  fmall  Turnep,  with  a 
broad  Bafis^  around  which  the  Skin  was  difcolour*d, 
as  by  an  Eccbjmefis^  but  it  grew  immediately  from 
thence  pellucid  Jikc  a  Vefide  rais'd  by  CMtharides^  and 
continued  fo  throughout^  except  jufi  at  its  ^f  ex,  where 
was  a  Subflance  like  a  Fungus.    This  Bladder  was  fill'd 
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vicli  a  Liquor,  which  in  Scene  and  G)louf  refembled 
the  true  Urine ;  infomucb,  that  upon  (Iridly  examining 
the  Linnen  (lain'd  by  what  ifTu'd  from  hence,  with  that 
from  the  Pudenda,  we  coud  perceive  no  (enfible  diffe- 
rence, and  concluded  there  was  a  Communication  be- 
tween the  left  Kidney  and  the  Orifice,  into  which  the 
Surgeon's  Probe  pa(s*d  obliquely  upwards,  about  an 
Inch.  Of  the  fame  opinion  was  Dr.  PeUtt^  then  prc- 
fent.  Whether  the  fame  Similitude  may  hold,  betwixt 
the  Urine  and  this  Liquor^  in  alt  Cafes  of  the  1  ke  Na« 
ture,  I  have  not  had  opportunites  to  obfcrve;  but  as 
Mr.  Ruffch  has  taken  no  notice  of  it,  in  fuch  a  Number 
of  Subjeds,  that  have  been  before  him,  I  am  apt  to  thinkf 
that  it  does  nor  ^  being  eafily  perfliadcd,  that  if  it  did, 
St  would  not  fo  often  have  e(cap*d  his  inquifttive  Re- 
fcarchcs*  1  cou'd  have  wi(h*d  however,  that  this  Fluid 
had  been  fav'd ;  to  have  tr^'d  by  Experiments,  in  what 
other  Qualities,  bcfides  the  Scent  and  Colour,  it  might 
correfpond  with  the  Urine;  which  wou*d  have  given 
us  a  farther  Infight  into  the  Caufe  of  this  Affinity  be- 
tween them,  in  the  particular  inftance  now  before  us. 

Upon  opening  the  Body,  where  were  prefent  Dr. 
VdUt,  and  Mr.  Stephens  an  ingenious  Surgeon,  the 
Kidneys,  contrary  to  Expedation,  v/etcferfeif,  and  did 
not  any  way  communicate  with  the  outward  Orifice. 

But  upon  clearing  away  the  Fungous  Sub^ancc, 
which  took  up  a!l  the  Sulcus  or  Hollow  of  the  Spine,  wc 
found  where  the  Perforation  tended;  a  long  Probe  eafily 
pading  up  the  Channel,  which  contains  the  MedulU 
Spnalu.  Throughout  this  Fntfgus  were  difpers'd  a 
great  many  endings  of  fmall  Nerves,  from  whence  di- 
(liird  this,  as  it  were,  Urinous  Liquor,  which  occafion'd 
the  Tumour  .•  the  reft  of  the  Medulla  was  more  compa(fi, 
and  fill'd  the  Cavity  of  the  Spine ;  tho'  in  fbme  Subj jds 
it  has  been  waf.cd  to  fuch  a  Degree,  that  by  blowing 
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Into  the  Orifice  you  may  inflate  the  Dura  Mater ;  as  was 
done  by  Mr.  Dohyns  a  Surgeon,  in  a  Cafe  of  this  Na- 
ture. The  Coat  of  the  Tumour  confifted  at  its  Bufis  of 
the  Cut ic'ila,  Cutis f  and  Membrana  Ar!;pc{.;i  the  uvo  firfl;  of 
which  forthwith  terminating,  the  CnticuU  on V  was  con- 
tinued ;  immediately  under  which  appeared  the  Alufcles 
and  Fnngus  above  mentioned,  fn  this  it  ditfcrs  from 
thofe  of  Mr.  Ruyfch,  which  received  ^  iheir  Coars  from 
the  M^rribranes  that  cover  the  MccfulU:  as  likcwife 
from  thofe  taken  notice  of  by  Tulfius,  which  borrowed 
theirs  from  the  Periton<eum^  as  he  fays;  tho*  by  his  own 
Defcriprion,  it  is  more  hkciy  they  proceeded  from  tlic 
fame  Membranes, 

Thofe  Tumours  conftantly  attend  the  Sftn.x  Bifih : 
infomuch,  that  when  any  of  them  prefcnt  thcmfclves 
on  the  Loins  or  Back  of  a  new-born  Infant,  we  have 
good  grounds  to  pronounce  7hU  to  be  the  Caufe;  but 
we  may  be  pofitive  in  it,  if  the  Child  can't  move  its 
lower  Limbs;  the  want  of  which  motion  is  an  infal- 
lible Indication ,  that  the  Medulla  Sp//ia!is  reaches  no 
farther  than  the  Swelling,  whereby  the  Nerves  arc 
not  diftributed  to  thofe  PartJ^,  They  appear  di{te- 
rently  in  different  Subjects.  In  fome  the  whole  Tu* 
mour  is  Opahe;  which  proceeds  from  Imall  Filaments  of 
Nerves  propagated  in  great  numbers  throughout  1:3 
Coat,  and  not  from  the  thicknefs  of  the  Skin,  as  l^^)(c:j 
will  have  ir.  In  others  it  is  f:llucid\  and  then  the  iV> 
dulla  terminates  at  once  at  the  Aperture  of  the  Sfir% 
and  does  not  (hoot  out  into  any  Ramifications.  This 
before  us  is  a  Compoftte  of  both  Species,  the  greater 
part  of  which  was  pellucid ^  the  lels,  viz»*  the  ^/^x, 
cfake. 

The  Back-bone  itfelf,  you  may  obferve,  is  not  clef:, 
but  has  its  f^ertehrdf  with  their  other  Proceffes  entire, 
and  is  only  dcfcftivc  in  its  Spines  or  /4cute  on:s.    line 
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that  Portion  of  the  Vertelrd ,  which  (hould  make  an 
acute  Angle,  from  whence  their  Sfind  Proceffcs  natu- 
rally arife,  in  order  to  form  the  Sfecus  or  Paflage  for 
the  Marrow,  inftead  of  that,  gapes  and  lies  almoft  in 
a  Hrait  Line  on  each  fide;  whereby  ihe  MtdulU  is  de» 
fraudcd  of  its  ufual  Guard  from  external  Injuries* 
This  Defect  begins  at  the  third  rertdra  of  the  Loins, 
and  is  continued  to  the  end  of  the  Os  Sacrum  :  which 
laft  is  very  extraordinary,  it  fcarcely  ever  happening  to 
this  Bone;  the  reafon  of  which  I  take  to  be  the  more 
than  ordinary  Compadnefs  of  its  P'ertekrd,  whereby  it 
is  lefs  liable  to  be  injured  by  any  ImprcfTion.  For  we 
obfcrve,  that  in  Adults  they  grow  (b  clofe  together, 
as  to  unite  and  form  one  large  and  folid  Bone. 

As  the  Cafe  before  us  is  a  Fit  turn  Ctnformathnis  ow- 
ing to  the  Mother's  Imagination,  fo  the  Same  fome- 
times  is  occafion  d  by  Matter  lodging  upc  n  the  Sfine, 
and  eroding  the  P^crtebrd  by  its  Acrimony.*  but  then 
you  find  a  car  torn  Bone^  whereas  in  thefe  frdternatttral 
Cafes,  there  remain  no  fuch  Footfteps.  This  was  ob- 
ferv'd  in  the  Body  of  the  lace  Lord  Petericrcugh^  as 
related  by  Mr.Ctvrper:  Upon  the  opening  of  which. 
He  found  a  large  Tumour,  from  whence  flow'd  a 
brownilh  coloured  Mattery  and  under  it,  the  upper 
and  fore  part  of  the  ninth,  and  the  lower  part  of  the 
eighth  Fertelrd  of  the  Thorax  were  confumed  and  gone, 
the  Medulla  Spinalis  being  cover'd  with  its  Membranes 
cjilj.  This  gave  ri(e  to  thofe  Symptoms  in  that  mer^ 
hid  Cafe,  fo  nearly  refembling  the  above  recited  in  this 
ffiternatnral  One* 

ft  is  manifeft  from  what  has  been  faid,  that  thefe 
Cafes  are  incurable,  and  muft  in  a  little  time  kill  the 
Patient.  But  it  is  almofl  immediate  Death  to  open  the 
Tumour ;  which  every  Surgeon  will  naturally  do,  that 
has  not  feen  or  read  concerning  it :  the  Fluid  Teeming 

P  X  ro 
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CO  require  a  Difcharge.  Ic  is  for  the  fake  of  tbo(e 
Gentlemen  that  I  have  taken  upon  me  to  deieribe  it, 
who  poflibly  may  not  have  the  above-mentton'd  Authors 
tn  their  Hands;  the  only  Ones  that  have  obferv  d  it 
with  any  tolerable  Accuracy. 


liV.    y^n  Account  of   Two  Obfervatioiis   in  GaV'^ 
dtning^  upon  the  change  of  Colour  in  Grapes  and 
[   J^Jf^viinc.    In  a.  Letter  from  Mr.  Hcary  Cane^ 

Hillingdon  near  Uxbriogc^ 
Off.  31. 17x0. 

BEING  a  little  curious  in  the  Collection  of  r.I( 
my  forts  of  Fruits,  amongft  other  forts,  I  have 
three  or  four  of  white  Mulcadine  Grapes,  very  diftin* 
guifbable  by  their  Taftes,  one  of  which  pleafed  mo 
above  the  reft  ^  a  Cutting  of  which  about  fix  V^cars 
fince  I  planted  againft  a  Wall,  on  an  Eafl^rn  Afpcd, 
where  it  has  the  Sun  ffom  its  rife  till  half  an  hour  after 
Twelve.  The  Soil  is  a  did  Clay,  but  to  make  it  work 
the  better,  I  meliorated  that,  by  mixing  fome  Rubbifli 
of  the  Foundation  of  an  old  Brickwall,  where  it  now 
grows*  In  January  lad  was  twelve  Month  I  pruned  it, 
and  the  Figure  was  thus. 

Left  Hand  T  Right  Hand  Biack 
Ax  tinyc  of  Year  it  ihot  at  both  Hands  about  twenty 
two  Inches  of  afidei  before  it  came  to  a  Joint ;  that  on  the 
Right  was  a  very  luxurious  exuberant  Brancrr,  as  big  as 
thebody  of  theTree^he  other  fide  not  half  fo  thick  or  big, 
and  theXxavea  on  theright  were  as  big  again  as  the  other* 
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cn  the  Lefc-handi  and  I  fancy  the  largeft  cbac  were  ever 
fcen.  The  Right- hand  bears  a  v«ry  large  and  good  black 
Grape,  and  large  Bunches ;.  the  Left-  hand  very  good 
white  Grapes,  and  I  had  h^  Year  more  Bunches  of  the 
White  chan  of  the  Black;  and  whereas  in  all  Vines  bear- 
ing black  and  blue  Grapes  the  Leaves  die  red,  thefe  died 
whiic  on  the  b!ack  fide  as  well  as  t'other.     Lafl:  January 
I  priinca  the  Tree  again,  but  tack'd  up  mere  of  the  Right- 
hand  (being  Black)  than  I  did  on  the  Left,  for  which  rea* 
Ion  t  had  this  Year  a  great  many  more  of  the  Black,  than 
I  had  of  the  White,  and  they  ripen'd  for  the  Sea(bn  of  the 
Year  very  well;  divers  Gentlemen  of  the  Country 
both  faw  them  lad  Year  and  this  Year,  and  tailed  of 
them.   I  gathered  the  lad  about  eight  Days  fince,  and 
the  Leaves  die  White  this  Year  alio,   being  the  fecond 
Year  that  ever  it  bor<e.     1  think  to  prune  it  pretty  clofc 
on  both  fides  this  Year,  and  to  plant  out  divers  Cutr 
titles  ofboch  foitsof  it. 

1  v/ill  mjniio  1  one  thing  more  to  you,  which  I  have 
experienced  about  iS  Years  fince;   I  do  it  becaufe 
Mr.  Lawrence  in  his  fird  Tradt  of  Gardening,    makes 
mention  of  the  Plant,  but  I  take  mine  to  be  a  much 
different  Cafe  from  his;  I  mean  the  yellow  and  green 
(Iripd  Jcffamhe.     In  the  Month  of  ^pril.  An.  idpz, 
having  a  fnnall  Plant  of  our  common  white  Je(famine, 
which  dood  in  the  Ground,  and  was  no  bigger  than  a 
1  bbacco^Pipe,  I  cut  it  off  at  two  Joints  above  the  Ground; 
and  grafted  it  with  a  Cutting  of  the  Yellow -drip'd  ;  ic 
took  and  (hot  a  (mall  weak  Shoot,  and  in  a  Month  or 
five  Weeks  afteti  it  was  blighted,. and  I  perceived  it  had 
killed  the  Graft,  and  (bme  part  of  the  Stock  below,  ^o 
I  took  my  Knife  and  cut  it  to  the  quick,  which  was  near 
the  next  Knot  or  Joint  to  the  Ground,  and  let  it  dand, 
thinking  lo  graft  it  again  at  Spring,  as  before,  but  for- 
'^ot  \i  till  the  Seafon  was  pad.  ^r  length  going  tliat  way 
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by  it,  I  faw  ic  had  broke  out  at  the  next  Joint  with  fe- 
vcral  Shoots  of  they  ellow  and  green  ftrip'd ;  and  not  only 
there,  but  it  had  alfo  made  adrong  Shoot  from  the  Root, 
of  yellow  and  green  (Irip'd  9  after  a  while  I  took  it  up 
with  Mold  to  the  Root,  and  put  ic  in  a  Pot,  and  it  flou- 
riHi'd  all  the  Suinmer:  And  going  to  fee  my  Son  at 
Magdalen  College,  Oxon^  I  took  ic  with  me.  and  made 
a  Prefenc  of  it  to  the  Prefident  of  the  College,  where 
it  flourifh'd  two  or  three  Years^  and  then  for  want  of 
ihifting  the  Pot  in  time,  it  was  matted  Co  to  the  bottom 
and  fides  of  the  Pot,  that  it  killed  it;  I  alfb  ac  that 
time  gave  the  Fellows  of  that  College,  and  feveral 
others  of  my  Acquaintance  an  account  of  the  Circu- 
lation and  Defcent  of  the  Sap  in  that  Plant,  and  I 
have  try*d  feveral  other  forts  of  variegated  Plants,  but 
do  not  find  any  of  them  to  tranfmutei  as  that  JeHamine 
will  do. 


I  am,  &c. 


H.  Cane. 


V#  ^n  Account  of  fome  new  EltEirical  Bxpcrmmts. 

®y  Mr.  Stephen  Gray. 

HAVING  often  obferved  in  the  Eletarical  Experi- 
ments made  with  a  Glafs  Tube,  and  a  Down  Fea- 
ther tied  to  the  end  of  afmall  Srick,  that  afcer  its  Fibres 
had  been  drawn  towards  the  Tube,  when  that  has  been 
withdrawn,  moft  of  them  would  be  drawn  ro  the  Stick, 
as  if  ic  had  been  an  Eiei^rick  Cody,  or  as  if  there  had 

been 
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been  fome  Elcflricity  communicated  to  tlic  Stick  or 
Feather;  this  put  me  upon  thinking,  whether  if  a  Fea- 
ther wctc  drawn  through  my  Fingers,  k  might  not 
proc-uce  the  fan:c  Ef?c(f:>,  by  arqiiirir.v^  fcrrjc  dcg'-cc  cf 
E!ec:)ricity.  This  fuccecdcd  accordinfMy  upon  my 
firil  trial,  the  (mall  downy  Fibres  of  the  Feather  next 
the  CLuiil  bcii^g  drawn  by  my  Finger  when  held  near 
ic :  and  fomctimes  the  upper  part  of  the  Feather,  with 
its  Stem,  would  be  attrafted  alibi  but  not  always  with 
the  fame  Succefs.  I  then  proceeded  to  try  whether 
Hair  might  not  have  the  fam«  Property,  by  taking  onz 
from  my  Wig,  and  drawing  it  3  or  4  times  through 
my  Fingers,  or  rather  between  my  Thumb  and  Fore- 
Finger,  and  foon  found  it  would  come  to  my  Finger 
at  ihediHance  oiihalf  an  Inch;  and  foon  after  I  found 
that  the  fine  Hair  of  a  Dog's  Ear  was  (Irongly  Eledrical ; 
for  upon  taking  the  Ear  and  drawing  it  through  my  Fin- 
gers, great  numbers  of  them  w-ould  be  attradcd  to  rjy 
Fingers  at  once.  I  was  at  this  time  in  the  Country,  and 
made  no  further  trial  till  my  return  to  London,  {y^hidi 
I  did  about  the  middle  of  November  laft)  and  having 
repeated  what  1  had  before  mentioned,  the  next  thing 
which  I  thought  of,  wa*?  threads  of  Siik  of  fcverai 
colour?,  and  of  feveral  finenenTeS:  which  !  found  to 
be  ail  Electrical,  but  fometimcs  f  could  nor  fucceed; 
the  realon  of  which  I  afterwards  found,  as  will  appear 
i:i  the  fcqucl  of  this  Difcourfe. 

Having  fucccedcd  Co  well  in  ihefc,  I  proceeded  ro 
Jarger  quantities  of  the  fame  Materials,  as  pieces  of 
P^iiband  both  of  coarfe  and  fine  Silk  of  fcvcral  colours, 
a 'id  found  that  by  taking  a  piece  of  cirhcr  of  tlufc 
of  r.-ocut  half  a  yard  long,  and  by  hG!d!?\^  the  en:!  fn 
cr:  '' *ar.d,  and  drawing  ic  tb.rcujVn  my  oilirr  Hi::d 
t-fwccn  vvr  Thumb  and  Fingers,  n  would  arqjjirc 
"!   F'ccJvicrv,  io  thacif  the  Hand  v/crc  held  near  fl. : 


(  io6  ) 

lower  end  of  it|  it  would  be  at  traded  by  it  ac  the 
diQance  of  5  or  6  Inches;  but  at  feme  times  the  Ek6t- 
ricity  would  be  much  weaker  than  at  others  the  rea* 
fon  of  which  I  conjedur  d  to  be.  that  the  Ribband 
might  have  imbibed  feme  aqueous  Particles  from  the 
moill  Air,  which  i  found  to  be  upon  trial  the  occafion 
of  it;  for  uhen  I  bad  well  warmed  the  Ribband 
by  the  Fire,  it  never  failed  to  be  (Irongly  Eled* 
deal 

After  this  I  made  trial  of  feveral  other  Bodies,  as 
Linnen  of  feveral  forts,  viz*  Holland,  Mufling«  (jrc-  and 
Woollen,  as  of  feveral  (brts  of  Cloth  and  other  Stufts 
of  the  fame  Materials.  From  the(e  1  proceeded  to 
Paper,  both  white  and  brown^  finding  them,  after 
they  had  been  well  heated  before  rubbing,  to  emit  co- 
piouliy  their  Elc&rick  Effluvia.  The  next  Body  that  I 
found  the  fame  Property  in,  was  thin  fliavings  of  Wood  ; 
1  have  only  as  yet  tried  the  Fir  Shavings,  which  are 
firongly  Eledricah  The  three  lad  Subltanccs  which  I 
found  to  have  the  fame  Property,  are  Leather,  Parchment, 
and  thofe  thin  Guts  wherein  Leaf-Gold  is  beaten. 

All  thefe  Bodies  will  net  only  by  their  Eledricity  be 
drawn  to  the  Hand,  or  any  other  folid  Body  that  is 
near  them;  but  they  will,  as  other Eledrick Bodies do> 
draw  all  imall  Bodies  to  them,  and  that  to  thcdiftance 
of  fometimes  8  or  10  Inches.  Heating  them  by  the 
Fire  before  rubbing  very  much  incrcales  their  Force. 

There  is  another  Property  in  foftie  of  ihcfc  Bodies, 
which  is  common  to  Glafs,  that  when  they  are  rubbed 
in  the  dark,  there  is  a  Light  follows  the  I  irgers  through 
which  they  are  drawn  ;  this  holds  both  in  iilkand  Lin- 
nen, but  is  (Irongcfi:  in  Pieces  of  white  p  efling  Papers, 
which  arc  much  the  fame  with  Card  Paper ;  this  not  only 
yields  a  Light  as  above,  but  v/hen  the  Fingers  are  held 
near  k,  there  procccdz  a  Light  from  them  with  a  crack- 
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ling  Noife  like  that  produced  by  a  Glafs  Tube,  though 
not  at  fo  great  a  diftance  from  the  Fingers ;  to  perform 
this,  the  Paper  before  rubbing  mud  be  heated  as  hot 
as  tlie  Fingers  can  well  bear* 

A  Down  Feather  being  tied  to  the  end  of  a  fine 
thread  of  Raw  Silk,  and  the  other  end  to  a  fmali  Stick, 
which  was  fixed  to  a  Foot,  that  it  might  (land  upright 
on  the  Tabic;  there  was  taken  a  piece  of  brown 
Papert  which  by  the  above-mentioned  method  was 
made  to  be  (Irongly  Eledlrical,  which  being  held  near 
the  Feather,  it  came  to  the  Paper,  and  f  carried  it  with 
the  fame  till  it  came  near  the  Perpendicular  of  the  Stick  ; 
then  lifting  up  my  Hand  till  the  Paper  was  got  beyond 
the  Feather,  the  Thread  was  extended  and  flood 
upright  in  the  Air,  as  if  it  had  been  a  piece  of  Wire, 
though  the  Feather  was  diflant  from  the  Paper  near  an 
Inch.  If  the  Finger  were  held  near  the  Feather  in  this 
Pofition^  the  greatefl  part  of  the  Fibres  next  the  Paper 
would  be  repelled,  when  at  the  fame  time  if  a  Finger 
were  held  to  the  Fibres  that  were  more  remote  from 
the  Papeti  they  would  be  drawn  by  it. 

i  then  icpeaced  this  Experiment  without  the  Feather, 
a//£.  by  a  Angle  thread  of  Silk  only  of  about  ;  or  ($ 
Inches  long,  which  was  made  to  fland  extended  up- 
right as  above- men :ioned,  without  touching  the  Paper; 
then  placing  my  Finger  near  the  end,  it  wou'd  avoid, 
or  was  repelled  by  it,  but  when  I  had  placed  my  Finger 
at  about  the  fame  didance  from  a  part  of  the  Thread, 
tiiat  was  about  two  Inches  from  the  end,  it  was  then 
attraded  by  it. 

An  Enumeration  of  the  feveral  Bodies  mentioned 
herein,  that  a  e  found  to  be  Eledrical. 

I.  Feathers,  x.  Hair.  3.  Silk,  4.Linnen,  y.  Woollen, 
(^.  Taper,  7.  Leather,  8.  Wood,  9.  Parchment,  10.  Ox- 
Guts,  wherein  Leaf  Gold  is  beaten. 

a  vr.  An 
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\L  A  Letter  to  Dr.  Halley,  Ajlronomer  ^oyalj 
%  S.  Sof >  in  anfwer  to  fome  Ohie^lions  made  to 
the  Hifiory  of  the  Antiquity  of  the  Venereal 
Difeafe.     !By  Mr.  Beckett,  Surgeon^  F.  3J.  S. 

SIR, 

I  Was  of  opinion  that  what  I  had  faid  in  my  two 
former  Letters,  had  been  fo  full  and  fiitisfacftory 
that  I  ihould  have  had  no  occafion  to  have  given  my 
felf  or  any  body  elfe,  any  farther  trouble  upon  this 
head :  But  forafmuch  as  1  find  there  have  been  two 
Objedlions  made  againll  what  I  have  advanced  by  one 
or  two  learned  Gentlemen,  I  fhall  take  upon  me  to  an* 
fwer  them,  and  endeavour  to  prove  they  do  not  in  the 
lead  invalidate  the  Authorities  1  before  produced. 
The  firft  is,  that  the  Fenereal  Difeafe  fo  well  known 
among  us  now,  and  the  Leprofj  of  former  Ages,  could 
not  be  the  fame  Difeafe,  becaufe  the  Leprofj  is  not  to 
be  conquered  by  Salivation,  which  the  other  generally 
very  readily  yields  to.  In  anfwer  to  this,  I  am  to 
ob(erve>  that  the  Leprofj,  which  we  have  among  us  ac 
this  time,  affedls  only  the  furface  of  the  Body,  the 
Skin  generally  appears  fcaley,  with  a  certain  deep  red 
colour,  or  fmall  Sores  upon  removing  the  Scales,  and 
fometimes  a  Scabbinefs,  with  a  rednefs  of  the  Skin, 
which  affefts  different  parts  of  the  Body.  I  have 
known  both  the  Cheeks  only  affcded,  both  the  Arms 
for  the  breadth  of  the  Palm  of  the  Hand,  fometimes 
rhe  Bread,  the  Legs,  and  other  Parts;  but  this  may 
continue  upon  the  Patient  during  his  Life,  as  it  fre* 
qucndy  does,   and  never  make  any  farther  Progre(s ; 

which 


ivhich  (bews  ic  to  be  a  cuticular  Di(ea(§:    In  thefc 
Cafes  upon  Salivating  the  Patients^  the  Scales  gtneraily 
hV  ofr,  the  rcdrcfs  difappears,  and  the  Cure  (hall  (ecm 
CO  be  ccmplrarcd:  but  in  a  Month  or  two.  the  p3nc 
inccnvcriicncics  generally  attend  them  -is  be»^ctc.     ;>uc 
one  ought  not  to  conclude,  that  becaufe  cur  Lcprofj 
will  but  rarely  be  cured  by  Salivation,  and  the  Pcx 
generally  will,  that  many  of  thole  Perfons  the  Ancients 
judged  to  be  Leprcus,  were  not  really  Fenereal;  for 
their  Lrprcjy,  as  they  call'd  it,  was  a  quite  different 
Difeafe  from  ours.    Had  there  been  any  Proof  brought 
that  Perfons  had  been  Salivated  in  their  Leprcfy,  and 
failed  of  Cure,   it  would  have  determin'd  the  Ca(e ; 
but  on  the  contrary,  we  are  allured  by  the  learned 
Dr.  Fitcairfiy  in  his  Diflertation  concerning  the  Ingre(s 
of  the  Lu^s  VtnerUf  That  the  Lafrafj,  before  the  Nlf4- 
pelitan  Difeafe  was  talked  of,  was  cured  by  Mercury^ 
and  now  fince  it  changed  its  Name,  it  is  no  longer 
heard  of.     Thus  we  find  that  their  Leprofy  and  our 
Vetiered  Difeafe  would  be  cured  by  the  fame  Method, 
but  their  JL^^r^^  and  ours,  being  ablblutely  different 
Difeafes,  we  by  no  means  ought  to  expe(fl  the  Succefs, 
from  the  fame  procefs  of  Cure,  fhould  be  the  fame- 
I  dare  be  pofitive  that  no  body  ever  obferved  our  Le* 
profy  to  be  attended  with  falling  of  the  Hair,  hoarfnefs 
of  the  Voice,  the  Patient  fpeaking  as  though  he  fpokc 
through  the  Nofe,  Confumption  of  the  Flefli,  Ulcers  all 
over  the  Body,  corruption  of  the  ffefhy  Parts^  and  of 
the  Bones  themfelves,  filthy  Ulcers  of  the  Throat,  cor* 
rofion  and  falling  of  the  No(e^  all  which  are  reckoned 
as  Symptoms  of  their  Leprcfy ;  on  the  contrary,  ours  is 
a  mild  and  almoft  inoffenfive  Difeafey  which  a  Perfon 
may  be  affeded  with  during  his  Life,  and  never  become' 
worfe;  whereas  the  other  by  difplaying  it  felf  under 
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the  Sympcoms  before  enumerated^  brings  the  Patient  to 
the  moft  miferable  end ;  befides  this,  their  Difeafe  was 
got  by  Coition  as  their  Authors  aflure  us,  but  in  our 
Leprcfy,  a  difeafed  Husband  may  cohabit  with  his  Wife 
as  long  as  he  lives,  and  he  ihali  never  be  able  either 
by  Coition,  or  the  immediate  contad  of  the  difeafed 
Parts  with  thofe  that  are  found,  to  communicate  any 
Evil*     Had  what  our  Predeccflbrs  called  the  Lcprc/y  been 
the  fame  Difeafe  we  call  by  that  Name  now,  they  had 
not  been  fo  (blicitous  of  making  fuch  large  Provifton 
for  them,  or  (hutting  them  up  from  Humane  Society ; 
for  one  of  our  Leprcm  Perlons  might  have  been  among 
them,  and  no  body  have  known  he  laboured  under  any 
Infirmity  at  all.    From  hence  it  is  evident  the  Difeaie 
fo  common  among  them,  was  entirely  different  from 
our  Lepr$fy,  the  Appearances  of  which  bear  no  manner 
of  Analogy  with  the  former;    'Tis  from  the  Symptoms 
of  the  Difeafe^  and  the  manner  of  its  being  received, 
that  we  generally  know  one  Difeafe  from  another ;  but 
the  Symptoms  of  moft  of  their  Lefreus  Perfbns,   and 
the  manner  whereby  the  Difeafe  was  gotten,  will  be 
found  in  no  other  Difeafe  that  attacks  the  humane 
Body,  but  in  the  VtMrtd  Difeafe  only ;  for  here  they 
lb  exadly  agree,  that  we  muft  in  a  manner  do  violence 
to  our  own  Resibn,.  if  we  deny  them  to  be  the  fame. 
I  proceed  now  to  anfwer  the  fecond  Objedion,  which 
indeed  was  long  ago  falfly  aflerted  by  Dr.  Fuller  the 
Hiftorian ;   whicb  is,  that  the   Leprofj  was  brought 
into  EnglMd  from  the  Holy  War,  by  fbme  of  our 
Countrymen,  and  that  the  Difeafe  was  altogether  un« 
known  among  us  before.     This*  as  I  take  it,  does  not 
fo  immediately  concern  me,  fmce  all  I  take  upon  me 
to  prove  is,  that  what  Thej  called  the  Leprcfj^  is  not 
<ame  Difeafe  we  call  by  that  Name  now,   but 

another. 
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another.    Howeyer,  I  fliall  in  a  few  Words  make  it 
appear  chat  this  Objedion  is  likewife  groundiefs^  by 
obferving  cbac  the  firft  Englifhmen  that  went  over  to 
the  Holy  War,  made  their  firft  Voyage  in  the  Year 
1096,   as   our  Hifiorians  generally  agree,    and  that 
Ibme  of  them  returned  in  1098,  two  Years  after  that 
Expedition :  but  moft  certain  it  is^  we  had  the  Leprofj 
among  us  before,  for  IVhartonf  de  Epifccpis  Londinenfibuf, 
and  other  Hiftorians  afTure  us,  that  Hugo  dt  OrlvMe^ 
one  of  the  Biihops  of  London,  died  here  of  the  Lefrcfj 
in  the  Year  1084,  which  proves  our  Countrymen  did 
nor  bring  that  Difeafe  firft  from  the  Holy  War^  bccaufe 
we  had  it  among  us  before.     The  account  IVilliam  of 
Malmeshnrj  gives  of  this  Diihop's  Difeafe,  is  as  follows* 
Is  Ptfi  p  Mccs  ordif94thM  inn$s  tn  morhnm  incur abilcm  in^ 
cidit.     Siqutdem  regU  VAhtndo  totum  corpus  ejus   puw 
Untis  ulceritus  cccupMS  ad  pudendum  remedium  trdnfmi/iu 
Nam   crfdsus  afferentihts    unicum  fore  fubfidium  fi  vafa 
humor  um  receptacula,  vereuda  fciticet,  exfecaufur,  non  ahnuit. 
liaque  &f  opprobrium  fpadonis  tulit  EpifcopuSf  €^   nullum 
iuvenit  remedium.  quoad  vixit  leproftu.     i^w  its  highly 
probable,  had  this  been  a  new  Difeafe  the  Bifhop  died 
of,  the  mention  of  it  as  fucb^  would  not  have  efcaped 
our  Hiltorian,  but  on  the  contrary  it  feems  to  have 
been  anciently  known  among  us,  becaufe  the  Remedy 
made  u(e  of  for  it  was  (b,  it  having  been  recommended 
by  jEtius^  and  other  Phyfical  Writers  feverai  hundred 
Years  before  this  time;   and  I  think  its  very  phin 
that  the  cutting  off  the  Te  ft  ides,  and  with  them  the 
Veflels  formed  for  the  receiving  the  Humours  ss  ex* 
preflcd  in  the  former  Cafe,  was  by  them  looked  upon 
to  be  of  peculiar  J^ervice.  becaufe  its  probable  that  n|>. 
ferving   the  Difeafe  to  begin  in  thefe  atu^  the  nci^h- 
bouring  PartSi  they  thought  the  very  Minera  Aior^i^ 

would 
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w^^uiJ   htt  by  this  means  deftroyed,   and  the  DiC 
cife  ckher  cured  or  the  fprsading  of  it  prevented^ 

I  am.  S  I  R, 

William  Beckett. 


Vn.  An  Experiment  to  compare  the  Paris  Weights  as 
they  are  now  usd  at  Paris,  with  the  Englifli 
Weights.     ©>  the  (^verend  J,  T»  Dcfaguliers 
LL.D.  K  %  S. 

Finding  the  Accounts  which  we  have  of  the  FreffcB 
Weijihcs  different  in  different  Books,  I  lent  to  a 
curious  Gentleman  for  fome  Paris  Weights  exad:  to  the 
Standard  Weights  at  the  Chatclet;  and  found  upon 
tryal,  the  Paris  Ounce,  which  contains  576  of  their 
Grains,  to  be  equal  to  476  of  our  Grains  Troy ;  from 
which  Experiment  all  the  other  Proportions  may  be 
dcduc'd. 

The  Frefjsh  Pound  cont.  16  Ounces. 

Ounce  —  8  Drams,  or  J76  Paris  Grains. 
Dram  —  3  Deniers* 
Denier  ■  ■'■  » x^  Grains* 

Vllf.  Smc 
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VIII.  Some  ^marks  upon  the  Method  of  ohferVmg 
the  differences  of  ^ght  Ajcenfton  and  Declination 
hy  Crofs  Hairs  in  a  Telefcope.  !By  Dr.  Ednit 
Hallcy,  Ajlr.  %•  R.  S.  $• 

THofe  that  are  curious  in  obferving  the  Heavenly 
Motions,  and  particularly  myfelf ,    whofe  Bu- 
finefs  it  is,  are  greatly  obliged  to  the  late  Signior  Ci/* 
Jinit  for  his  Thought  of  applying  Threads  at  half  Right 
Angles  in  the  common  Focus  of  a  Telefcope,  to  deter- 
mine thereby  the  differences  of  Right  Afcenfion  and 
Declination  of  any  two  Stars,  whofe  fituation  is  fuch» 
that  by  their  diurnal  Motion  they  follow  each  other 
through  the  Aperture  of  the  Telefcope,  To  fixt  as  that 
the  firft  of  them  may  pafs  over  the  Centre  of  the  Glals> 
and  move  exadly  along  one  of  the  Threads,  whilft 
the  interval  ot  time  between  the  Traniit  thereof,  and 
that  of  the  following  Star,  is  exactly  meafured  by  a 
Fenibilam  Clock  ^^ell  adjuded  to  the  mean  motion  of 
the  Sun,  or  elfe  to  the  Revolution  of  the  fixt  Stars, 
whereby  the  difference  of  Right  Afcenfion  is  given )  as 
is  the  difference  of  Declination,  by  the  time  the  fol* 
lowing  Star  takes  to  pafs  from  one  diagonal  Thread 
to  the  other.    This  manner  of  obferving  being  long  fince 
publifhcd,  will  not  in  this  place  need  any  further  Ex- 
plication ;  but  it  may  not  be  amifs  to  fay  (bmetbing 
of  the  fufiiciency  thereof,  and  of  the  exadnefs  of 
which  an   Inftrument  of  fo  little  charge   and  Appam 
TAtus  is  capable  ;    erpecially  being   at  this  time  ob- 
liged to  make  ufe  of  it  and  the  Micrometer  only,  for 

mv 
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my  Obfen^ations*    1  need  noc  fay  with  what  exadnefs 

Dr.  Pounds  and  his  Nephew  Ivlr.  Bradlej  did,   myfelf 

being  prefenr,  in  the  laft  Oppoficion  of  the  Sun  and 

JUars,  this  way  demonftrace  cbe  excream  minucencfs  of 

the  Sun's  ParallaXf  and  that  it  was  noc  more  than  ix', 

nor  le(s  than  9",  upon  many  repeated  Trials,  ic  having 

been  foon  after  the  time  laid  before  the  Society*    Buc 

being  mindful  chat  in  OS^ber  next,  M^rs  would  be 

a^in  in  Oppofition  to  the  Sun,  about  che  tenth  drgree 

ot  Taurus^  buc  would  noc  come  very  near  any  fixe  Star 

chat  has  a  place  in  Mr.  FUmfleed^%  Catalogue;   1  was 

folicitous  to  fee  if  there  were  any  Telefcopick  Stars  to 

which  he  would  very  nearly  approach ;  and  on  the  x8ch 

of  Fcbrudrj  laft,  che  Heavens  being  very  ferenc  and 

clear  in  che  Evening,  and  f^enus  having  nearly  the  De^ 

clination  in  which  Mars  will  move  in  Offpber  nexc,  I 

fixe  my  Telefcope  on  her,  at  7\  ^8'  equal  cime,  and 

noted  the  moment  Ihe  pafs'd  over  the  Cencer  of  my 

Giafs,  or  rather  che  common  interfedion  of  che  four 

crofs  Hairs ;  and  in  half  an  Hours  time  I  noced  eight 

Tery  confpicuous  Stars,  four  of  which  being  within  the 

compafs  of  one  Degree,  fell  very  nearly  in  the  faid  way 

of  Mars,  and  from  the  intervals  of  Time  I  then  ob« 

ferved,  with  their  difTerence  of  Declination  from  yerusj 

I  determined  their  Bight  Afcenfions  and  Declinations, 

as  well  as  her  Place  from  my  Tables,   (which  by 

Obfervation  I  found  at  this  time  needed  no  correction) 

would  allow  me;  they  all  falling  between  the  ninth 

and  tenth  degree  of  TdBrtfi,  with  very  lictle  Latitude. 

fiuc  whac  confirmed  me  chac  all  was  righc  was.  chat  on 

Tuefdaj  Izd  March %i.  Mercury  appearing  very  fair,  and 

newly  paft  his  greateft  Elongation  •  I  found  by  Senex^s 

Zodiack  chac  he  was  nearly  in  the  fame  parallel  thac 

f^enus  had  before  defcribed  ;  and  chough  the  brigbtnefs 

of  the  Crefufntum  efiaced  che  fmaller  Scars,  yec  in  a 

quarcer 
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quarter  of  an  Hour  I  had  one  paft  lo'  7  more  Sou- 
therly than  the  Planet,  which  in  Icfs  than  3'  of  Time 
was  fucceeded  by  another,  which  was  but  one  Minute 
more  Northerly  than  the  former;  when  after  an  in- 
terval of  about  1 4  Minutes  of  time,  in  which  I  was 
furprifcd  to   find  the  Sky  fo  void  of  Stars,  the  fouc 
before  mentioned  Stars  pad  fucccffively  over  my  GlafJ, 
wich  the  fame  interval  of  time  in  which  I  had  ieen 
them  follow  one  another,  on  the  x8th  of  February ; 
whereupon  1  was  defirous  to  try,  whether,  if  the  place 
of  Mercury  in  my  Tables  were   affumed,   the  fame 
Right  Afcenftons  and  Declinations  of  thofe  Stars  would 
be  deduced  fron>  him,  as  from  Fenus ;  and  to  my  great 
Sacisfadion,  I  found  on  trial  by  an  exadi  CaUuIms,  that 
1  had  the  fame.  Right  Afcenfions   now  as  before,  in 
none  of  the  four  differing  fully  half  a  Minute,  fo  that 
thcie  Stars  may  fecurely  be  added  to  the  Catalogue, 
and  the  appulle  of  Mars  to  them  be  obferved  in  very 
Jong  Telcfcopes,  in  October  next,  to  a  further  afcertain- 
ing  the  immen  e  difiance  between  the  Sun  and  Earth. 
Hence  it  will  alfo  appear  that  our  fl/if rrwr/W  Numbers 
are,  ac  lead  at  this  time,  and  in  this  part  of  his  Orb, 
not  lefs  exad  than  thofc  of  f^erus.     And  whereas  this 
Pianet  icarce  ever  appears  with  us  out  of  the  Sun*s 
Dcams,   and  always  low,  and  therefore  under  great 
Refracaion  ;  this  way  of  obfcrving  takes  off"  all  the  un- 
certainty, that  accrues  therefrom ;  and  when  once  the 
ZodUck  (hall  be  compleated   with  the  Stars  that  are 
wanting  to  fill  up  the  vacant  places^  it  will  be  eafy  at 
any  time,  by  this  method,  to  obferve  Mercury  or  a 
Cemct  within  the  Sun's  Beam^,  with  the  fame  certainty, 
as  if  it  were  remote,  and  out  of  the  neighbourhood 
of  the  Horizon,  where  the  different  Vapours  that  lie 
i:eir  the  Earth,   render  the  appearances  of  the  Scars 

R  fome- 
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fbmewhac  dubious  upon  the  account  of  the  irregular 
Refra(3ions. 

fliArch  13.   1711. 


IX^  J  Tyopo/al  for  meafurin^  the  height  of  places ^ 
by  help  of  the  barometer  of  Mr.  Patrick,  in  which 
the  Scale  is  greatly  enlarged.     !By  the  fame. 

SINCE  TorriceUi  firft  found  that  the  Mercury  in  an 
inverted  Tube  was  in  jtEquilibrh  with  the  whole 
Column  of  Ait  th^t  was  ov^r  it,  e^nd  that  the  weight 
of  the  incumbent  Column  was  various  according  to 
the  different  Difpofit ions  of  the  Air,  in  rcfped  of  ferene 
fair  Weathert  and  of  rainy,  windy,  or  ocherwi(e  tem- 
pefiuous  Weather:  there  have  been  feveral  attempts 
and  contrivances  to  make  the  minute  variations  thereof 
more  fenfible.  And  fird  the  Wheel  Barometer  was 
thought  of  J  which  certainly  (liews  the(e  variations 
with  great  exadlnefs,  but  is  only  proper  for  a  fixt  Sta- 
tion, nor  eafy  to  be  removed  ;  which  Circumflance  is 
required  for  the  principal  ufe  this  Inftrument  is  ap* 
plicable  to,  and  which  I  would  recommend  it  for. 
The  next  thought  for  this  purpofe  was  that  of  Mr. 
liuliny  defcribcd  in  Phil.  Tranf.  N°i84,  who  return- 
ing the  Tube  of  the  Barometer,  as  an  inverted  Syphon, 
made  a  large  dilatation  in  the  afcending  Leg  thereof^ 
wherein  the  Mercury  afcendcd.  as  its  Altitude  in  the 
other  part  thereof  abated,  and  e  conra  :  over  this  he 
drew  out  a  narrow  Glafs  Cane,  which  he  fill'd  with  a 
tinged  Spirit,    and  which  being   about  fjfceen   times 

lighccr 
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Kghter  than  Mercury^  would  afcend  about  i$  times 
as  much  as  the  Mercury  in  the  Barometer  fell.  This, 
befides  that  the  Spirit  would  dilate  and  contrad  itfeif 
with  heat  and  cold,  had  the  inconvenience  of  the  for- 
mer, not  to  be  eafily  removed  without  great  danger 
of  difordcr  and  breaking,  by  reafon  of  che  nnallncfs 
of  the  7*  be  in  which  the  Spirit  was  to  rife  and  fall. 
This  was  fucceedcd  by  Dr.  Hcok\  V;arine  Baromeicr, 
made  of  two  Thermometers,  the  one  tlic  common 
(cal'd  Weather-glafs,  having  no  Communication  with 
the  outward  Air,  wherein  the  temper  as  to  Heat  and 
Cold  was  (hewn  by  the  fwelling  or  (hrinking  of  the 
included  Spirit ;  the  other  the  old  Thermometer  made 
with  an  inverted  Bolt* head,  in  whofe  globular  part 
was  included  Air  fomewhat  rarer  than  the  ambienr, 
fo  as  to  make  the  Liquor  which  was  to  rife  and  fall  in 
the  (hank  of  the  Bolt- head,  always  to  (land  above  the 
furface  of  i\it  Stagnvm,  into  which  its  end  was  immetfcd* 
This  (hcw'd  the  heat  of  the  Air  by  its  own  Dilacaticn ; 
but  at  the  fame  time,  the  different  pteflurc  of  the 
Atmofphere  mixed  with  it,  fo  that  the  graduation  of 
thefe  two  Thermometers  being  adjudcd  to  any  given 
height  of  the  Mercery,  they  would  at  all  times  when 
the  Mcrcnr'j  was  at  that  height,  both  flicw  the  lame  de- 
gree of  heat:  But  at  other  time*;  uhcn  the  wctglu  of 
the  Air  was  diflcrcnt,  that  diftercncc  weird  fiicw  it 
leifbythe  difsgrcement  of  the  degree  of  Hcac  /^lewcd 
by  them.  This  will  be  better  underflcod  from  N"*  2,69, 
of  the  TmnJ.cHo'-^s,  wherein  Iha\e  dcfcribcd  thislnflru- 
ment  at  large.  This,  tho'  of  ac'mirabic  ufc  at  Sea,  to 
give  timely  noiicc  of  approach!;  g  bad  ^^^  cailicc,  labours 
under  the  Objedion  that  it  fu^pofes  .he  Concave  of 
the  Tubes  of  the  Thermometers  to  b;  CylirAicrs,  or 
of  equal  Diameters  throughour^  and  aTo  tl.ac  cr> 
account  of  Heat  and  Cold  the  Air  and  5piric  bivc  a 
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pr  jportiondl  Dilatation  and  Contradtion  ;  the  firft  of 
which  1  cake  to  be  very  hard  co  be  found  in  ordinary 
Glais  Canes,  and  the  other  I  fear  (liii  wants  to  be 
made  out  by  authentick  Experiments. 

The  lad  contrivance  for  this  purpofe.  is  that  of  Mr./'^- 
trick,  who  ftiles  bimlelf  t\izTorricellian  Operatcr, by  fillipg 
a  fniall  Giafs  Cane  about  five  Foot  long,  and  tomcwhac, 
but  as  little  as  may  be»  tapering  upwards  towards  the 
clofe  end  of  the  Cane  ;  then  inverting  it,  without  a 
liagnant  cittern  of  Mercury,  fo  much  of  the  Mtrcury 
as  exceeds  the  length  of  the  Column  the  Atmofphere 
can  then  fupport.  will  drop  off,  and  leave  its  length 
equal  to  the  then  prefent  height  of  the  common  Baro- 
meter :  now  when  the  Barometer  rifes,  this  length  in 
the  Cane  becomes  greater  by  the  Mcrci^r^%  being  preft 
up  into  the  upper  and  narrower  part  of  the  Tube; 
and  when  it  falls,  on  the  contrary,  it  fettles  down  in- 
to the  wider  part  thereof,  and  becomes  (horter,  b.eing 
always  the  fame  in  Quantity.  By  this  means,  as  the 
Angle  of  the  Concave  Cone  of  Glafsi  of  which  this 
Tube  confifls,  is  fmaller,  the  different  ficuation  of  the 
JHercurj,  will,  upon  the  alteration  of  the  Airs  prefTure, 
be  nicely  fliewn  by  very  large  and  diQincfl  divifions. 

Now  the  ufe  I  would  apply  this  contrivance  of  the 
Barometer  to,  is  to  meafure  by  it  the  diiTcrent  Levels 
of  Places  too  remote  to  be  come  at  by  the  ordinary 
Inftruments  for  levelling,  with  the  certainty  one  would 
deHre.  For  this  pUrpofe  let  there  be  provided  two 
fmall  Glafs  Canes,  as  near  as  can  be  fimilar*  growing 
very  little  taper  or  fmaller  at  the  clofed  end,  fo  that 
being  inverted,  the  Mercury  may  be  fufpended  in  them 
at  the  height  it  ought  to  have  at  the  time  of  the 
Experiment.  Let  that  height  be  duly  noted,  and 
then  afcending  the  Monument,  or  fomc  (uch  Edifice 
where  the  afcent  may  be  exactly  mea{ured,iet  the  Scales 

annexed 
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annexed  be  divided  into  Parts  by  the  defcent  of  the 
Mercury,  at  every  ten  Foot,  in  both  the  pendent  Baro- 
meters, which  I  conceive  may  be  fo  chofen  as  to  make 
the  Divifions  very  diftin;^  and  fenftble.    Thefe  thus 
prepared,  when  it  is  deHred  to  take  the  Level  of  two  di- 
flant  Places,  let  one  of  them  be  placed  in  the  lower 
Place,  at  a  time  when  the  Mercury  has  the  fame  height 
as  when  they  were  firfl:  inverted  and  graduated ;  and 
let  the  other  be  carried  to  the  higher  Place»  where  it 
will  be  found  to  (land  at  that  divifion  which  anfwers  the 
elevation  of  that  Place  above  the  other,  the  which  bad 
before  been  found  by  meafure  in  afcending  the  Monu- 
roent.    Thus  may  90  Foot  afcent,  which  makes  but 
one  tenth  of  an  Inch  of  Mercury,  be  reprefented  by  two 
or  three  inches,  or  a  (pace  capable  of  being  divided 
into  90  Parts :    Whereas,  if  the  diftance  of  the  two 
Places  be  xo  Miles,  a  minute  of  a  Degree  is  equal  to 
above  30  Foot  5    and  by  the  ufual  Sights,  whether 
Tele(cope  or  otherwife,  of  your  Water  Levels,  I  fear  it 
will  be  very  hard  to  convey  a  true  Level  without  a 
greater  Error  than  one  Minute  in  the  whole.    This 
Fropofal  1  humbly  fubmit  to  the  Examination  of  this 
Honourable  Society. 
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X.  ObferVat'tons  upon  the  Variation  of  the  Needle 
made  in  the  Baltick,  Anno  1710.  35y  Mr. 
William  Sandcrfor.  Communicated  by  Capt. 
Soame. 

WEdnefJay,  June  the  Firft  17x0,  being  at  An- 
chor near  Revell,  in  the  Latitude  of  58"  $%' 
North,  the   Magnetical  Amplitude  at    Sun-Sec   was 

Wefi 64**    30  Ntrth. 

And  the  True  was  PTf/?- 49      37  tforth. 

Variation  Ncr//j>  ,14      jj  IVtfl. 

Saturday,  jTw/yzj,  at  the  Iflc  Gr*///4»i,  in  the  Latitude 
of  j8®  ii'  North,  at  Sun  Set,  the  Magnetical  Ampli- 
tude was  Wtft —  49''     yo  North,  and  the 

True  Amplitude,  Wefi    —  3^      00  Norths    which 

gives  the  Variation  North     14      50  IVefi. 

The  Difference  of  Longitudes  of  the  two  forcfaid 
Places  by  Dead  Reck,  is  l°  50 . 

October  the  14th  at  Bernholme,  in  the  Latitude  of 
56**  00',  at  Sun  Rifing,  the  Magnetical  Amplitude  was 
Eafi    43*    ly'  South,  and  the  True  was 
Eafi    18     31  which  gives  the  Variation 

North  14     44  Weft. 
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XL  Jn  Account  of  a,  large  Quantity  of  Akalious 
Salt  produced  by  burning  rotten  Wood,  !By 
Mr.  Robie  of  Ha^vvard  College  in  Cam- 
bridge, New-England.  Communicated  by  the 
SJeV.  Mr.  Derham,  Prebendary  of  Wind  for, 
F.  R.  S. 


A 


Whirc  Oak  Tree,  about  two  Foot  Diameter,  is 
_  ^  in  Cambridge^  of  fo  wonderful  a  nature,  as  that 
although  about  a  third  of  it  was  decay'd,  and  Icem'd 
really  to  be  rotten  Wood,  yet  this  decay'd  part,  in 
burningi  would  curn  almoft  wholly  into  a  good  white 
Alkdli,  and  it  would  run  down  into  hard  Lumps 
white  and  clean.  Such  a  Lump  was  brought  us  at 
College,  to  know  what  it  was.  Wc  tafted  it,  and 
found  it  to  be  Salt,  and  very  flrong.  We  diflblved 
it  in  clean  Water,  and  upon  Decantation  and  Evapo- 
lation,  without  any  Filtration,  wc  produced  a  very  clean, 
white  Salt,  exceeding  in  (Irength,  and  whitenefs,  any 
to  be  bought  at  the  Shops.  Wc  tried  it  many  of  the 
ways  of  proving  the  goodnefs  of  an  Alkali.  Now  al- 
though Alkalis  may  be  extracted  from  common  Afhes, 
yet  what  was  peculiar  in  this,  is, 

I.  That  while  it  w^as  Burning,  the  Wood  it  felf 
would  melt,  and  run  down  into  hard  Lumps  of 
Salt;  and  none  of  the  Wood  that  was  found,  would 
do  this,  but  only  that  which  was  decayed ;  and  what 
was  n;oil  decay 'd,  would  yield  the  greaceft  Quantity 
ofSalt.  And, 

z.  Whereas 


(  Itl  ) 

%.  Whereas  all  other  Alkali's  of  Wood  made  thus 
by  Incineration^  are  blackifh  at  firft,  and  a  Lixivium 
made  of  them,  alrhough  often  filtred,  will  yet  be 
tinged  with  a  ^lown  colour,  occafioncd  from  a  kind 
of  Ccal,  or  Aflir/,  (o  incloi'cd,  or  clofdy  united  to 
the  jiiXali  in  bi'rn  I'g,  as  not  cafily  to  be  Separated 
by  Fikration»  though  ofcen  repeated ;  yet  this  /llkali 
was  very  white,  even  before  Solution,  and  when 
diffolvedy  the  Lixivium  was  not  in  the  lead  tinged, 
but  clear  like  pure  Water,  only  a  very  (mall  quantity 
of  Afbcs  fubfided  to  the  bottom  of  the  VefTel,  in  which 
the  Solution  was  made.  The  Lixivium  thence  decan- 
ted needed  no  Filtration,  but  when  boiled  up  to  Dry- 
nefs,  the  Salt  remained  fine  and  white*     And 

3.  That  in  the  burning  of  this  Wood,  as  the 
heat  of  the  Fire  grew  more  intenfc,  the  Wood  did» 
as  it  were,  mclc  and  dodder  together  in  great  Lumps, 
and  did  vifibly  bubble^  and  boil,  with  an  hifTmg  noife, 
like  the  Frying  of  Fat  in  a  Pan. 

4.  That  whereas  the  Weight  of  the  All:ali^Silt  pro« 
duced  from  other  Wood,  in  the  common  way  of  In- 
cineration,  is  very  inconfiderable,  in  proportion  to 
the  weight  of  the  Wood  producing  it ;  yet  this  Salt 
nearly  equalled  in  weight  the  Wood  from  whence  ic 
was  taken. 

5*  Whereas  the  Afbes  of  other  Wood  are  never  ib 
replete  with  Salt,  as  that  Salt  can  be  feen,  or  in  the 
leaft  caufe  the  Aihes  to  lump  or  dodder  together  j 
yet  this,  the  whole  of  it,  would  gather  into  hard  and 
folid  Lumps  of  white  Salt*  as  eafiiy  to  be  difliriguiiiicd 
from  Alhes  Ctho'  white)  as  the  pure(l  Sale  o\  Tartar 
made  with  l^itre  would  be. 

6.  That  although  from  other  Rotten  Woci  much  Icfs 
of  an  Alkali  can  be  produced,  than  from  Stund  Wcod, 
yet^here  it  is  quite  contrary,  the  decay 'd  part  of  this 
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Tree  yielding,  in  quantity,  as  aforefaid ;  and  the  other, 
or  found  part,  yielding  no  more  than  other  Wood. 

Having  thus  given  you  a  true  and  full  Account  of 
this  firange  and  unufiial  Produdlion,  we  (hall  give 
you  our  Thoughts  refpeding  the  Solution  of  it ;  which 
we  (hould  not  attempt,  but  that  bein^  on  the  fpot,  we 
have  examined  the  Tree,  and  confuiered  what  (by 
the  Marks  found  on  it )  hath,  in  all  probability,  hap* 
pened  to  it;  and  therefore  fuppo(e  ourfelves,  in  fome 
meafiare,  capable  of  giving  as  true  or  truer  Judgment 
concerning  ir,  than  wifcr  and  more  ingenious  Men  can 
be,  who  have  not  had  thofe  Advantages.  All  which 
we  do  with  humility  and  modefty  fubmit  to  your 
Cenfure.  And  we  would  firft  premifc,  that  the  Tree, 
in  all  probability,  was  (Iruck  with  Lightning  many 
Years  fmcCi  it  being  torn  from  the  top  of  its  Trunk  to 
the  bottom,  on  that  fide,  which  is  now  decay'd,  and 
which  yielded  the  aforefaid  Salt,  there  being  a  Chan- 
nel from  top  to  bottom,  about  five  Inches  wide,  as 
we  fuppofe,  at  firft,  which  the  length  of  time  had 
dofed  And  under  this  Bark,  the  Wood  next  to  it 
was  black ;  which  we  fuppofe  was  caufed  by  the  Light- 
ning. 

From  which  things  we  conjedured,  that  the  Wood  ha- 
ving been  thus  expofed  to  the  Air  and  Water,  for  folong 
a  time,  this  was  theoccafion  of  its  becoming  defe(3ive  in 
chat  part ;  and  that  the  Lightning  having  penetrated  the 
Wood,  had  fo  altered  and  difpoted  the  Parts  and  Pores 
of  it  ( the  Figure  and  Texture  of  the  Parts  appearing 
much  different  from  other  rotten  Wood  )  to  attrac^Tt 
receive  in,  and  retain  the  Nitrous  Salt  of  the  Air> 
which  through  io  long  a  fpace  of  time,  could  not  but 
be  in  great  abundance.  Even  as  Salt  of  Tdrtar.  or 
other  Alkali\  being  expofed  to  the  Air  for  fome  con» 
iiderable  fpace  of  time,  will  be  wholly  reduced  to  a 

S  tfitrws 
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Nifrcus  Salt,  ^as  6l/mher  fays)  and  its  Quantity  alfo  in^ 
creaied  very  confiderably.  Not  that  the  Lightning 
had  fo  calcined  the  Wood,  as  to  reduce  it  to  a  perfedt 
bait,  but  yet  by  penetrating  of  it,  it  had  calcined  it  in 
fuch  mealure,  as  to  give  it  a  like  propriety  or  difpo* 
fition,  of  attraiSing  thcNitrctts  Salt  of  the  Air,  as  afore* 
(aid  Alkdl$*sofVJood  that  have  been  fully  calcined. 

Now  if  it  (hould  beobjedicd,  that  the  Nitre  in  this 
Wood  being  FoUtik^  would  flee  away  in  the  burning 
of  the  Wood ;  we  anfwer,  That  although  Nitre  can't 
be  fixed,  and  reduced  to  zn  Alkali-Salt,  by  calcining  it 
fer  fe ;  yet  it  may  fo  by  the  addition  of  the  powder  of 
Charcoal  (as  Chymifts  teach  us.^  And  here  we  fup- 
pofe  the  Wood  fo  altered  by  Lightning,  in  which  this 
Nitrous  Salt  was  lodged,  as  ferved  inftead  of  Coal  in 
the  Burning  of  it. 
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J,  \  N  account  of  a  Foetus  that  eofttimted  4^  Tean 
/\  in  the  Mother's  Body*  Communicated  bf 
Dr,  Steigertahl,  Honorary  Fellow  of  the  College  of 
Pbfftciant,  and  Fellow  of  the  Royal  Society. 

IL  Obfervations  upon  the  Membranes  enelojing  the 
Fafciculi  of  Fibres,  into  which  a  Mufcle  is  divided. 
By  Mr.  Lccuwcnhock,  F.  R.  S.  Tranjlated  by 
Dr,  Sprengell,  F.  R.  S. 

III.  Obfervations  upon  the  Veffels  in  feveral  forts  of 
Wood,  and  upon  the  mufcular  Fibres  of  different  Ant' 
mats.    By  the  fame  curious  and  inqutfitive  Per/on, 

IV.  Experiments  relating  to  the  Rejtfiance  of  Fluids, 
made  before  the  Royal  Society  on  Thurfday,  March 
the  30ti,  1 72 1-    By  the  Reverend  J.  T.  Defaguliers, 
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V.  An  account  of  the  Ftyfon-Wood-Tree  in  New-Fng- 
land.  By  the  Honourable  Paul  Dudlcy,J^^,  F.  R.  5. 
CwwwwV/rttf^  *r  John  Chamberlain,  £/fi 

VI.  A  farther  account  of  the  fame  Tree.    By  William 

Sherard,  LL.  D.  R.  S.  S, 

Vn.  Jn  account  of  a  Method  lately  found  out  in  New- 
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L  Jn  Account  of  a  Futtus^  that  continued  46  Years^ 
in  the  Mothers  ^ody^  Communicated  by^  Dr. 
Scergercahl,  Honorary  Fellow  of  the  College  of 
^hyftdansy  and  Fellaw  of  the  Royal  Society. 

ANna  MuUern^  a  Woman  of  the  VilJagc  of  Leln^ 
s^elle  near  Gemund  in  Suabia^  of  a  dry  and 
Lean  Conftitution,  but  otherwife  healthful  and  ro* 
buft,  died  at  the  Age  of  94,  after  (he  had  lived  a 
Widow  40  Years. 

Six  and  fourty  Years  before  her  death  (he  declared 
herfelf  to  be  with  Child,  and  had  all  the  ufual 
Tokens  of  Pregnancy.  At  the  end  of  her  reckoning 
the  Waters  came  away,  and  (he  was  taken  with  the 
pains  of  Labour,  which  continued  upon  her  about 
feven  Weeks,  and  then  went  off  upon  the  ufeoffome 
Medicines  given  her  by  a  Surgeon.  Some  time  after 
this  (he  recovered  her  perfed  Health,  except  only 
that  her  Belly  continued  fwelFd,  and  that  now  and 
then  upon  any  Exercife  (he  felt  a  little  pain  in  the 
lower  part  of  it.  She  was  after  this  twice  brought 
to  bed,  the  firft  time  of  a  Son,  who  is  now  a  Huntf-^ 
man  at  BifchoffJIjein^  and  afterwards  of  a  Daughter, 
who  is  married  to  a  Soldier.  But  notwithftanding 
this,  (he  was  (irmly  perfuaded,  that  (he  was  not  yet 
delivered  of  what  (he  firft  went  with,  and  defired 
Dr.  Wohnlixe  the  Phyfician  of  Gemund^  and  one 
Knnuffen  a  Surgeon  at  Heubach^  to  open  her  Body 
after  her  death.    Accordingly  after  her  Death,  which 

happened 
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happenM  on  the  nth  of  March  1720,  after  four  days 
illnefs,  her  body  was  open'd  by  the  Surgeon,  the 
Phyfician  before-mentionM  being  then  dead.  He 
found  within  her  a  hard  mafs  of  the  form  and  fize  of 
a  large  Ninepin-Bowl,  but  had  not  the  precaution  to 
obferve,  whether  it  lay  in  the  Uterus^  or  without  it, 
and  for  want  of  better  Inflruments  broke  it  open 
with  a  blow  of  a  Hatchet.  This  Ball  with  the  Con- 
tents of  it,  are  exprefTed  in  the  following  \  igures. 

Plate  I.  Fig.  I. 

A  A  part  of  the  Tegument,  which  had  adherM  to  a 

fpongious  flefhy  Subftance.    This  at  firft  feemM  to 

be  a  Mafs  of  Oartilage,  but  was  afterwards  found 

to  be  entirely  bony. 

B.  B.  B.  C.  C.  U  Shews  the  membranous  Part,  which 

was  bloody. 
D.  D.  D.  D.  The  opening  made  by  the  Hatchet. 
E.E.E.E.  E.  Another  part  of  the  Tegument  appear- 
ing entirely  bony,  with  feveral  prominences. 
F.  A  Contuuon  occafionM  by  the  rude  manner  of 
opening  it,  where  there  appeared  fome  putrified 
Membranes. 

Fig.  H.  A.  A.  A.  The  Tegument,  or  Subftance  enclo- 
fing  the  Fostus. 

B.  The  Fcetus. 

C.  A  deprelfion,  or  hoUownefs  on  the  right  Cheek. 
a.  The  Nofe  turning  up. 

/3.  The  Mouth  flatted,  but  not  fo  wide,  as  it  is  here 

reprefented. 
y.  The  Eye  clofed  up. 
J^.  The  Ear. 

D.  D.  The  Arms,  of  which  the  right  was  the  larger, 
and  the  two  Joints  of  that  Thumb  were  plainly  to 
be  fecn.  £•  The 
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JBl  The  protuberance  of  the  Knee. 

jF.  Part  of  the  Funiculus  Umbilicalis  torn,  but  (till 

adhering  to  the  Navel. 
G.G.  Part  of  the  fame  funiculus^  faftcnM  to  the  bony 

part  of  the  Teguments 
H.  The  Breaft. 
/..  The  mark  of  an  Incifion  into  the  left  fide,  where 

the  Flefti  appearM  red,  but  was  dry,  and  look'd  like 

fmoaked  Beef*. 

Fig.  III.  Reprcfents  two  Ribs  from  the  left  Side,  of 

their  natural  Subflance,  colour  and  bignefs. 
A  J.  The  part  joining  to  the  Vertebra. 
B.  B.  to  the  Sternum. 

This  Piece  is  preferv'd  in  the  Cabinet  of  Rarities 
of  his  moft  Serene  Highnefs  the  Duke  of  Wirtemberg. 

Dr.  Camerarius^  ProfeflTor  at  Tubingen^  in  a  Letter 
upon  this  Subjeft,  takes  notice,  that  the  Surgcoa 
found  this  Mafs  in  a  cavity  on  the  Woman^s  left  fide, 
and  that  it  adhered  to  the  Membranes  of  that  cavity 
by  the  intervention  of  a  fpongious,  flePiiy  Subftance, 
From  which  particular,  and  the  Woman's  having  had 
two  Children  during  the  time  that  this  large  Mafs 
lay  in  her,  that  learned  ProfefTor  conjeftures,  that  it 
was  not  lodged  in  the  Womb^  bat  in  the  left  Ftiltop- 
flan  Tube^  which  bv  this  means  had  been  very  much 
dilated. and  thickncd  in  its  Suhfiance. 
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gal Force  and  Circular  Motion.  By  Johrt  Kcill,  M.  D-* 
Savilian  Profeflbr  of  Aftronmy,  F.  R.  S.  8w, 
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be  driven  out  of  thefc  VeflTels  ^  for  all  the  Particles  of 
Fat,  that  I  have  as  yet  obferv'd,  are  inclofed  in  fmall 
Films^ 

This  Original  of  the  Fat  is  to  me  much  more 
credible,  than  that  it  fliould  be  forced  out  of  the 
Blood  VeflTels  j  and  yet  how  thefe  fatty  Particles, 
which  confift  of  fmall  globules,  and  thole  out  of  flill 
fmailer  globules  (as  it  appears  to  m,e)  are  made  and 
formed,  I  cannot  as  yet  determine :  As  alfo  where 
thefe  Veifels,  which  conftitute  what  we  call  Mem- 
branes, have  their  beginning,  and  how  this  Fat  is 
brought  into  them.. 

I  had  in  my  Drawer  a  piece  of  OxeVflefti,  that  J 
believe  had  lain  there  about  four  Years,  wrapped  up  in 
a  Paper,  which  Piece  I  found  in  fome  places  to  be 
covered  with  a  Membrane  ^  from  this  I  cut  off  feveral 
fmall  Slices  along  with  the  Membrane,  and  I  found 
that  near  the  Membrane,  there  lay  about  16  or  1 8 
Nervous  Fibrils,  which,  in  the  drying  of  the  Flefh, 
were  Co  fqueez*d  together,  that  they  were  alraoft 
twice  as  long  as  they  were  broad.  In  fome  of  which 
I  faw  very  diftinftly  thofe  Veflels,  which  are  in  the 
Nerves. 

Thefe  Nervous  FibrilU  were  enclofed  by  a  fort  of 
half  round,  feparating  them  from  the  Mufcular 
Fibres,  which  half  round  confided  of  a  row  of  fmall 
Tendinous  FibrilU^  each  of  which  was  about  twice 
as  thick  as  a  Hair  of  a  Man's  Beard.  Without  thefe 
Tendinous  FibrilU  lay  the  Mufcular  Fibres,  that  had 
been  cut  through  tranfverfly,  and  in  this  part  of  the 
half  round  there  were  (cveral  Apertures,  u^hic!' 
feem*d  in  the  Microfcope  to  be  hvj^  ^^nough  for 
Hemp^feed  to  pafs  through  them,  which  luight  we! : 
be  taken  for  VeflTels,  but  that  there  ky  fu  many  '^ 
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them  together.  But  conGdering  that  the  Nerves  are 
commonly  coverM  with  fatty  Particles,  I  concluded 
that  thefe  Apertures  were  no  Veflels,  but  meer  fatty 
Particles,  which  I  found  to  be  true  when  I  bad  cut 
thro*  them,  and  difcoverM  that  the  inward  Fat  was 
eaten  out  by  the  Mites,  which  had  left  only  the 
Hulks,  or  Cortices,  of  the  Fat  Globules  behind :  Which 
Cortices  I  never  had  as  yet  been  able  to  difcover, 
becaufe  the  Cortices  of  the  Fat  Globules  would, 
upon  any  heat,  melt  away  as  fafl  as  the  inward 


III.  Obferlfations  upon  the  Veffels  in  federal  forts  of 
Woody  and  upon  the  Mufcutar  Fibres  of  different 
Jnimals.  ^y  the  fame  Curious  and  Inquifitive 
fPerJon. 

Delfty  Jan.  24.  1721. 

OEEING  fome  reddifh  Boards  carryM  into  a 
1^  Houfe  in  my  Neighbourhood,  and  enquiring 
what  ufe  they  were  defign'd  for,  I  was  anfwer  d  that 
they  were  bought  of  the  India  Company  to  make 
Cabinets  of,  and  that  they  came  from  the  lilarid 
Amhoina. 

I  procured  a  piece  of  that  Wood  faw*d  off  at  the 
end  of  a  Board,  as  likewife  fome  of  the  Chips,  in 
order  to  obferve  the  Veflfels  therein  \  and,  cutting 
the  Wood  through  all  manner  of  ways,  I  found  that 
in  one  place  the  Wood  appeared  whitim,  that  atafmall 
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aiftance  it  was  red,  and  in  another  place  blacki(B» 
Upon  cutting  it  tranfverily,  I  hw  the  Orifices  of  the 
afcending  Veflels,  which  ran  along  the  length  of  the 
Wood,  and  which  appeared  of  fuch  a  fize  in  the 
Microfcope,  that  one  would  have  judged  a  Pea  might 
pafs  thro*  tliera^  Where  the  Wood  lookM  reddifti,  I 
faund  thefe  great  Veflels  fiU'd  with  a  Subftance  of  a 
fine  red  colour,  fo  that  I  imagined,  that  thefe  great 
VelTels  carried  a  red  Sap  into  the  Horizontal  Veffels, 
which  appearM  fo  very  numerous,  and  fo  thick  to- 
gether, that  they  caus  d  the  Wood  to  appear  of  the 
fame  colour  with  the  red  Subftancc,  which  was  con- 
tained in  thofe  Veffels  likewife. 

I  afterwards  cut  off  fome  very  thin  dices  tranf- 
verfly  from  tliis  Wood,  and  putting  them  into  a  Chma: 
Cup,  I  pourM  fome  iiot  Water  upon  them,  and  liiffer  d 
them  to  lie  in  it  for  fome  timey  then  viewing  them 
with  a  Microfcope,  I  obferv*d  that  the  red  Subftancc 
was  extrafted  by  the  Water,  and  no  red  colour  was 
now  to  be  found  in  any  of  the  VeffeK 

What  fe«m*d  the  ftrangeft  to  me  in  this  Wood, 
was  that  cutting  thro*  the  Wood  lengthways,  as  I 
frequently  did,  I  obferv'd  it  to  be  of  a  fine  red  co- 
lour for  one  Hair*s  breadth,  and  a  Hair's  breadth,  far* 
ther  it  appeared  white;  and  the  afcending  Veffels 
fcem'd  to  be  fmalLer,  where  the  Wood  was  red,  than 
where  it  was  white :  which  narrownefs  of  the  red 
Veflels  I  jjLtdged  to  proceed  from  the  Sap  contained 
in  them. 

I  made  feveral  other  Remarks  upon  this  Wood, 
which  I  fliall  pafs  by  at  this  time,  and  fliall  proceed 
to  fome  Obfervations  I  have  made  upon  the  afcending 
Yeffelsin  Oak,  and  other  Wood.. 

In 
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In  viewing  the  afcending  Vcffeb  in  Oak,  I  found 
fome  other  Vcffels,  which  entcrM  into  their  fides, 
and  appeared  to  me  like  fo  many  finall  round  holes, 
cfpecially  where  the  Horizontal  Veflels  lay,  which 
I  judged  to  be  united  to  the  afcending  Veffels,  by 
means  of  thofe  fmali  Orifices,  and  thereby  to  dif- 
charge  part  of  their  Sap  into  them. 

Taking  a  fmall  Twig  ot  an  Oak,  which  in  feven 
Years  growth  was  grown  to  about  the  thicknefs  of 
ones  Finger,  I  cut  it  thro*  according  to  the  length 
both  of  the  afcending  and  horizontal  Veffels,  which 
laft  I  faw  lying  in  great  Numbers  very  clofe  toge- 
ther, and  proceeding  diredly  from  the  Pith  of  the 

I  have  likewife  made  fome  Obfervations  upon  Fir 
Wood,  in  which  the  afcending  Veflels  confift  of  fo 
very  fine  and  thin  a  Subftance,  that  they  exhibit  a 
very  delightful  Spedacle  in  the  Microfcope.  In  thefe 
afcending  Veflels  I  imagin'd  that  I  faw  fome  Globules, 
with  a  fmall  opening  in  their  middle,  which  feem*d 
to  be  of  a  clofer  and  denfer  Subftance  than  the  reft 
of  the  Wood.  But  I  afterwards  found  myfelf  mifta- 
ken,  and  that  thefe  fuppofed  Globules  were  nothing 
clfe*  but  the  Orifices,  whereby  the  afcending  and  ho- 
rizontal Veflels  were  united  together,  and  through 
which  the  Sap  was  carry*d  from  the  one  to  the 

other. 
From  thefe  Obfervations  !  turn  d  my  Thoughts  to 

the  fleftiy  Fibres  of  Animals,  and  begin  to  confider 
with  my  felf,  that,  fince  the  Author  of  Nature  ufu- 
ally  obferves  the  fame  Frame  and  Strudure  in  a 
great  variety  of  his  Creatures,  perhaps  the  fine 
Membranes,  with  which  everv  Mufcular  Fibre  is 
inveftcd,  and  which  are  provided  with  an  innume- 
rable 
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II.  Ohferyations  upon  the  Monbranes  enclofing  the 
Fafciculi  of  Fibres^  into  which  a  Mujcle  is  di* 
yided.  !By  Mr.  Lceuwcnhoek,  F.  R.  $• 
Jranjhted  by  Vr.  Sprcngcll,  F.  %  S. 

Delft^  Jan.^.  i7ao. 

Sometime  ago  I  mifs'd  a  fmall  piece  of  Flefh, 
which  I  had  left  (landing  before  a  Microfcope,  and 
endeavouring  to  procure  fuch  another,  I  cut  off  fe« 
veral  thin  fliccs  from  a  piece  of  Beef  j  in  doine 
which,  whenever  I  cut  the  flefhy  Fibres  thro'  tranf 
verily,  I  could  plainly  difcover  the  Membrane,  as  it 
is  commonly  caird,  which  runs  between  and  enve- 
lopes the  flefhy  Fibres,  and  efpccialljr  the  larger 
Fafciculi  of  them,  as  they  run  lengthwife  along  the 
Mufcle.  Between  thefe  Fafciculi  the  Membrane  is 
of  a  confiderable  thicknefs,  but  fpreads  out  every 
way  into  Ramifications  exceedingly  fmall.  I  had 
obferv'd  fome  Weeks  before,  that  this  Membrane 
was  compofed  of  an  inconceivable  number  of  very 
fmall  Veffels,  which  were  plainly  to  be  difcernM  not 
only  where  the  Membrane  appeared  of  fome  confide- 
rable breadth,  but  even  where  it  was  not  fo  broJid  as 
a  fingle  Mufcular  Fibre  j  but  how  far  this  held,  I 
could  not  determine,  forafmuch  as  thcfe  firall  Rami- 
fications of  the  Membrane,  did  again  fpread  them- 
felves  into  other  Ramifications  fo  exceedingly  fine, 
cfpefially  where  they  enclofed  the  fingle  Mufcular 
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Fibres^  that  they  were  in  a  manner  invifible  even 
through  my  beft  Microfcopes. 

The  very  fmall  Vertels,  which  compofc  this  Mem- 
brane, (as  It  is  caird)  are  doubtlefs  framed  to  con- 
vey fome  nutritious  Juices,  yet  they  are  fo  fmall, 
that  the  Globules  of  Blood  cannot  pafs  through, 
them. 

That  this  might  be  the  better  underftood,  I  raufcd 
a  fmall  piece  of  the  Membrane  to  be  defigned,  as  at 
Fig.  I.  J.  B.C.  D.  which,  with  the  adjoining  flefliy 
Parts,  is  cut  thro^  tranfverfly,  and  fince  it  was  im-^ 
poffibie  for  the  Defigner  to  draw  the  extraordinary 
number  of  VelTels,  which  compofed  it,  on  account  of 
their  being  fo  exceeding  fmall,  he  has  reprefented 
them  only  by  Points^ 

Altho*  in  my  former  Letters  I  gave  fome  Draughts 
of  the  Carnous  Fibres  cut  thro*  crofe-way  along  with 
the  Membranes,  yet  for  the  fatisfa^ion  of  thofe  who 
have  not  feen  ray  other  Letters,  1  have  given  them 
here  another  Draught  of  the  fame  See  Fig.  i.  be- 
tween E.  F.  G.  and  H.  L 

Thefe  carnous  Fibres^  when  wet,  lay  fo  clofe  to 
each  other,  that  the  fpace  between  E.  F.  G.  and  H.  K 
was  quite  fiU'd  up^  but  when  dry'd,  the  Fibres 
were  fo  (hrunk,  that  one  might  fee  fuch  Spaces-  be* 
rween  them  as  are  here  delineated. 

Now  as  we  fee,  upon  the  drying  of  the  Membranes 
A.  F.  G.  and  D*  E.  G.  with  the  Mufcular  Fibres 
between  tliem,  what  a  number  of  fmall  Ramifica- 
tions proceed  from  the  Membranes,  as  is  here  re- 
prefented  between  the  mufcular  Fibres;  we  muft  not 
imagine,  that  thefe  Ramifications  proceed  only  from 
the  points  here  reprefented,  but  that  they  are  con- 
tinued  the  whole  length  <k  the  Fibres,  and  fubdi- 
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vlding  themfelves  into  ilill  finer  Rannfication?,  they 
enclofe  every  fingle  Fibre  in  the  whole  Mufcle. 

Amongft  feveral  pieces  of  Flefli,  where  the  car« 
nous  Fibres  were  cut  tranfverfly,  I  happened  on  one 
piece  with  its  Branches  fo  plain,  that  the  Membranes 
and  Fibres  look'd  like  fo  many  Boughs  of  Trees, 
with  the  Leaves  on  them,  as  may  be  leen  at  Fig.  a. 
K.  L.  M.  m.  where  M.  (hews  the  fo  callM  Membrane 
torn  off  from  another,  as  aifo  how  many  Branches 
it  runs  into,  and  the  many  Fibres  it  covers* 

All  thefe  carnous  Fibres,  with  the  fo  call'd  Mem* 
branes,  lay  very  compaft  together,  when  I  cut  them 
off  from  the  piece  of  Fleih,  as  likewife  when  I  laid 
them  on  the  Glafs,  and  moiftened  them  \  but  as  the 
moifture  dry'd  away,  they  fhrunk  again,  in  the  man- 
ner here  reprefented,  and  altho'  the  Defigner  could 
plainly  diftinguifh  the  fraall  Velfels  which  were  cut 
thro',  the  largeft  of  which  appeared  at  M.  Tv^.  2. 
vet  he  was  obliged  to  mark  them  only  with  Pomts. 
Here  you  may  obferve,  that  all  the  carnous  Fibres, 
having  been  clofely  tied  together  by  the  faid  Mem- 
branes, by  which  they  were  enveloped,  which  arc 
nothing  but  a  congeries  of  Velfels,  could  not  be  fc- 
parated  from  each  other  upon  drying,  but  by  tea- 
ring afunder  thofe  Membranes. 

The  carnous  Fibres  along  with  the  fo  call'd  Mem- 
brane, at  Fig*  1.  K.  L.  M.  N.  do  not  take  up  fo 
much  room,  but  that  a  grain  of  Sand  may  cover  it, 
and  yet  one  might  very  diftin Aly  obferve,  in  fome  of 
thofe  carnous  Fibres,  the  parts  of  which  they  were 
compofed* 

This  Obfervation  I  was  refolved  to  purfue  in  the 
Flefh  of  a  Whale,  of  which  I  had  kept  two  pieces  by 
me,  for  about  7  or  8  Years,  of  about  a  Span  long, 
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and  two  Inches  thick  •,  from  thefe  I  cut  fcveral  Slices 
tranfvcrfly,  but  found  that  the  carnous  Fibres  fo  cut 
through  did  eafiiy  fcparatc  from  one  another,  fo 
that  I  could  not  find  my  account  in  this,  but  thought 
that  the  Membranes  were  rotten*  Therefore  I  did 
cut  off  the  outfide  with  a  Table-Knife,  and  then 
with  a  very  (harp  Knife  I  cut  the  inner  part  into 
very  fine  Slices,  and  there  I  found  the  Excrements 
of  Mites,  which  were  very  fmall,  but  globular,  and 
fome  of  them  as  fmall  as  I  had  ever  fecn  before,  and  fo 
going  on,  I  found  thefe  Excrements  every  where,  cf- 
pecially  where  the  Membranes  were  thickeftj  then 
looking  into  fuch  places  where  the  Membranes  were 
thinneft,  infomuch  that  I  was  fatisfied,  that  a  Mite, 
tho*  juft  come  from  the  Egg,  could  hardly  find  room 
there,  there  it  was  that  I  difcover'd  in  the  fo  nam'd 
Membranes,  the  aforefaid  Veffcls,  and  that  in  as  great 
a  number  as  I  had  feen  them  in  the  Oxe's  Flefb,  and 
as  plain  as  one  can  fee  the  holes  in  a  Thimble  with 
the  naked  Eye. 

After  the  former  Difcoveries  that  I  had  made  con- 
cerning the  Circulation  of  the  Blood,  particularly 
that  the  Blood  VeflTels  had  no  Endings,  I  began  to 
confider  how  theFat-ParticIes  could  be  formed,  fince 
I  did  not  think  that  they  were  feparated  from  the 
Blood,  and  came  out  of  the  Blood- Veflels.  But 
having  now  plainly  difcover'd,  that  the  fo  calfd 
Membranes  were  nothing  but  very  fmall  Vcffels,  and 
believing  that  they  were  created  for  no  other  end 
but  to  tranfport  Nutriment,,  as  alfo  that  there  was 
no  Circulation  in  thefe  Veffels,  I  imagined  that  the 
Matter  which  we  call  Fat,  was  brought  into  them, 
which,  when  there  was  too  great  a  fupply  of  Nutri* 
ment,  fo  that  it  could  not  be  forced  farther  on,  muft. 
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rable  multitude  of  fmall  Vcflcls,  might  carry  Nourifli- 
ment  in  the  fame  manner,  thro'  every  carnous  Fibre 
in  a  healthful  Body. 

In  this  view  I  cut  off  fome  very  fmall  thin  Slices 
from  the  flefti  of  an  Ox,  diredly  acrols  the  length 
of  the  \  ibres,  and  having  placed  them  upon  Glallcs, 
and  moiftncd  them  with  clean  Rain-water,  I  obferv'd 
them  with  a  very  good  Microfccpe,  and  continued 
viewing  them  fo  long,  that  the  fleftiy  Fibres  began  to 
grow  dry.     I  then  faw,  that    in  fome  Flaces  the 
exceeding  fmall  and  line  Veflels,  which  compounded 
the  Membranes,  wherewith  the  flefhy  Fibres  were 
enclofed,  were  broken  off  from  the  flelhy  Fibres,  by 
the  unequal  (hrinking  of  the  thin  (lice  of  Flefli  upon 
the  Plate  of  the  Microfcope.    I  faw  at  the  fame  time 
fome  other  of  thefc  fmaU  Veflels,  which  were  fome- 
thing  ftronger    than   the  former,     and   were  not 
broken  off  from  the   flelhy  Fibres,  but  yet  were 
ftretched  and  drawn  from  them  to  the  diftance  of  the 
Diameter  of  a  Blood  Globule.    I  faw  likewife  fome 
fleftiy  Fibres,  which  adhered  fo  clofe  to  other  Fibres, 
that  the  fmall  Veffels  of  G)mmunication  were  not 
broken   off  or  ftretched,  fo  that  nothing  was  to  be 
feen  there,  but  only  the  Membrane  encompafling  the 

Fibres. 

I  likewife  placed  before  the  fame  Microfcope  fe- 
veral  other  carnous  Fibres,  which  I  had  feparated 
according  to  their  length  from  the  Flefii  of  an  Ox. 
in  each  of  thefe  I  obferv'd  a  great  number  of  ex- 
treamly  fmall  Apertures,  by  which  I  judged  that 
the  fmall  Veffels  of  the  Membranes  had  entcr'd  the 
Fibres-  which  Veffels  having  been  moiftned  with 
Water'  as  foon  as  the  little  moifturc,  which  had 
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been  leh  in  thofe  Apertures,  was  evaporated^  I  could 
fee  them  very  plain  and  diflind* 

Now  (ince  of  kte  there  have  been  two  Perfons 
of  note^  who  have  maintain^d^  that  the  Blood  circu* 
kted  thro*  the  carnous  Fibres  ^  in  order  to  examine 
into  the  Truth  of  this  Hypothefis^  I  prick'd  my 
Thumb  with  a  fine  Needle,  and  placed  a  little  Blood 
upon  the  Glafs,  where  the  carnous  Fibres  lay,  with 
defign  to  obferve  with  my  Microfcope,  what  was 
the  proportion  between  the  Diameters  of  a  Globule 
of  BiocJy  and  of  the  abovefaid  Apertures,  which 
1  had  feen  in  a  Fibre.. 

While  I  was  employM  in  thefe  Obfervations,  in 
carac  my  Painter,  who  for  thefe  many  Years  has 
drawn  all  my  Difcoveries,and  not  being  willing  totruft 
too  much  to  my  own  Eyes,  he  being  much  younger 
and  better  fighted  than  F,  I  placed  before  hkn  the 
fmall  Apertures*  in  the  Fibres,  which  he  faid  were 
plain  enough  to  be  feen,  and  when  he  had  viewed 
them  to  his  fatisfadion,  I  placed  before  him  likewife 
the  Globules  of  Blood,  which  lay  together  in  great 
numbers,  and  yet  fo  diftinft  and  feparate  one  from 
another,  as  one  fball  feldom  fee  them.  I  then  ask'd 
liim,  what  he  thought  to  be  the  proportion  between  the 
Diameter  of  a  Globule  of  Blood,  and  the  Diameter 
of  one  of  thofe  Apertures  in  a  flelhy  Fibre.  After 
a  littk  paufe,  he  gave  me  for  anfwer,  that  the  Dia- 
meter of  a  Blood-Globule,  was  four  times  as  large 
as  the  Diameter  of  one  of  thofe  Apertures*  ff  fo, 
then  according  to  the  known  Rule,  a  Globule  of 
Blood  muft  be  divided  into  64  parts,  before  it  can 
enter  through  one  of  thefe  Apertures  into  a  flefliy 
fibre*. 

Thlft 


This  difcovery  appearM  to  me  very  wonderful^ 
and  I  am  apt  to  think,  that  it  will  bo  very  difficult 
to  penetrate  any  deeper  into  the  hidden  Strudure  of 
the  mufcular  Fibres,  and  the  manner  by  which  they 
receive  their  Nourifhment.  I  muft  confefs  that  this 
Obfervation  gave  me  an  inward  pleafure  and  fatis* 
fadion,  which  made  me  amends  for  fome  Reflexions 
lately  thrown  upon  me  by  a  certain  Foreign  Gentle- 
man, who,  if  this  (hould  come  to  his  knowledge, 
would  perhaps  write  to  me  again,  as  he  did  once  be- 
fore, that  I  related  things  which  no  Eye  had  ever  feen« 

Having  committed  thefe  things  to  paper,  my 
Thoughts  ran  again  upon  the  mufcular  Fibres  ^  and 
confidering  what  I  had  (aid  formerly  concerning 
them,  that  they  were  compofed  of  long,  fmall  Fila- 
ments, now  I  was  not  fatisryM  therewith,  and  there- 
fore endeavourM  to  difcover,  whether  thefe  froall  Fi- 
laments, which  compofe  a  carnous  Fibre,  might  not 
really  be  fo  manv  fmall  Veffels.  With  this  defign, 
I  took  part  of  tne  flelh  of  a  Whale,  which  I  had 
kept  fome  Years  by  me,  and  cut  it  into  very  thin 
Slices  diredly  acrois  the  Fibres,  and  having  moiflaed 
thefe  thin  Slices  with  fair  Water,  I  placed  them  upon 
feveral  Glaffes,  and  before  feveral  Microf copes,  when 
I  obferv'd  that  what  I  had  formerly  taken  for  fmall 
Threads  or  Filaments,  were  in  reality  exceeding 
fmall  VcfFels.  I  then  cut  part  of  the  Whale's  Flefh 
lengthwife,  in  order  to  dilcover  the  Veifels,  which 
convey  the  nutritious  Juice  out  of  the  Membranes  in- 
to the  mufcular  Fibres,  which  Veffels  then  appear'd 
to  me  in  great  plenty  and  very  diflinft« 

I  afterwards  took  another  piece  of  the  flefh  of  a 
very  fat  Ox,  which  I  cut  thro*  tranfvcrfly,  and 
looking  upon  it  with  fome  of  my  beft  Microfcopet, 
X  2  I  could 
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I  couW  plainly  fee,  that  how  fmall  foevcr  thefe  Fibres 
were,  they  were  ftill  vafcular,  for  I  could  fee  the 
light  thro*  the  apertures  of  thefe  Veffels,  as  I  had 
done  before  in  thofe  of  a  Whale  j  but  if  I  happened 
to  cut  the  Fibres  never  fo  little  obliquely,  inftead 
of  cutting  them  diredly  acrofs  their  length,  the 
light  was  not  to  be  feen  thro*  them^ 

i  had  in  a  Drawer  the  hind  Quarter  of  a  Moufe, 
which  had  lain  there  fome  Years  j  from  the  largeft 
Mufcle  of  which  I  cut  off  tranfverfly  forac  fmall 
Slices,  as  thin  as  pofllbly  I  could.  Then  placing  thefe 
before  my  Microfcope,  I  not  only  faw,  that  the  car- 
nous  Fibres  were  of  the  (ame  thicknefs  with  thofe  of 
an  Ox,  but  befides  I  could  fee  the  apertures  of  the 
Veffels  compofing  the  carnous  Fibres,  as  plainly  as 
in  the  flelh  of  a  Whale.  The  Veffels  in  the  Mufcular 
Fibres  of  a  Whale,  are  indeed  fix  times  more  in 
number,  than  in  thofe  of  an  Ox,  or  a  Moufe,  but 
then  the  Fibre  of  a  Whale  is  alfo  fix  times  as  thick, 
a^  the  other. 

Hereupon  I  confider'd  after  what  manner  the 
Veffels,  of  which  the  mufcular  Fibres  moftly  confift, 
received  their  nouriftiment  from  the  VcKeb  of  the 
Membranes ;  fince  the  mufcular  Fibres,  when  they 
are  at  reft,  have  many  alternate  corrugations,  by 
which  I  judged,  that  the  Veffels  in  the  Fibres  muft  have 
their  fides  prefsM  together, and  their  cavities  clofcd  up. 
But  if  we  call  to  mind,  that  in  walking  a  Man  may 
move  both  his  Feet  above  3600  times  in  an  Hour,, 
(for  he  may  make  two  fteps  in  the  time  of  one  pulfa^^ 
tion  of  the  Artery,)  and  that  in  that  fpacc  of  an  Hour 
the  mufcular  Fibres  muft  be  fo  many  times  exten- 
ded  and  contraded,  and  will  therefore  require  great 
Supplies  V  we  (hall  likewife  find  that  this  is  fufH- 
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ciently  provided  for,  fince  upon  every  extenfion  of 
the  Mufcle  the  apertures  of  thofe  fmall  Veffels  are 
free  and  open  for  the  carriage  of  Nouriflbment  into 
the  Fibres.  This  wonderful  ftrudure  of  the  Mem- 
branes, and  the  vaft  number  of  Veffels  they  confifli 
of,  as  likewife  the  fmall  Veffels  of  which  the  muf- 
cular  Fibres  are  compofed,  has  never  yet  to  my 
knowledge  entefd  into  the  Thoughts  of  any  Man, 
and  with  many  will  hardly  find  Credit.  Perhaps 
they  will  fay,  they  have  as  good  Glaffes  as  I,  and 
yet  cannot  fee  what  I  have  telated. 

I  atriy  &c. 


P.  S.  I  huraWy  defire  that  what  I  have  here  faid, 
may  be  received  with  your  ufual  Candour,  and  that 
a  favourable  allowance  may  be  made  for  my  great 
Age.  A  certain  Gentleman,  who  was  with  me  fome 
Months  ago,  intreated  me  to  go  on  in  making  Ob- 
fervations,  adding  that  the  Fruit  which  ripen'd  in 
Autumn,  was  the  mod  lafting.  This  is  now  the 
Autumn  of  my  Life,  I  being  arrived  to  the  age  of 
88  4-  Years,  ana  having  committed  thefe  Obfervations 
to  Paper  in  the  Months  of  Novemhr  and  December 
laft. 


IV.  Aj^ 
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IV.  Experiments  relating  to  the  ^Jiftance  of  Fluids^ 
made  before  the  Royal  Socirty  on.Thurfday, 
March  tU  5  orfc,  1711.  ^y  the  ^yerend  J.  T. 
Dcfagulicrs,  LL.  D.  K  %  5. 

I  Took  a  Ball  of  Gold  of  an  Inch  in  Diameter,  that 
had  a  little  Stem  of  the  fame  Metal,  with  a  place 
on  it  to  faften  a  String  to  ^  and  having  fufpended 
it  by  a   filkcn  Thread  too  ftrong  to   lengthen  by 
ilretching,  1  made  the  Diflance  between  the  Center 
of  the  Ball,  and  the  Point  of  Sufpenfion  equal  to  i3,$ 
Inches,  then  caufing  the  Ball  to  vibrate  in  a  Trough 
full  of  Water,  (which  had  an  upright  Piece  of  Wood 
in  the  middle  of  one  fide  with  Pins  or  Keys  from 
which  the  Ball  hung,  that  the  Center  of  Sufpenfion 
might  always  be  in  the  fame  place)  i  obferv'd  by 
looking  from  a  Pin  on  one  fide  of  the  Trough  to  a 
mark  made  op  pofite  to  it  on  the  other  fide,  whereabouts 
the  String  of  the  fendulum  (\\ifi  above  the  Surface 
of  the  Water  ^  in  which  the  Ball  was  quite  immers'd) 
went  after  14  Vibrations  \  and  by  another  Pin  and 
oppofite  mark,  alfo  obferv'd  where  it  went  to«  after 
d8  Vibrations.    Taking  out  the  Water,  I  fiird  the 
Trough  with  Mercury,  the  length  of  tlie  Pendulum^ 
Point  of  Sufpenfion  and  all  other  things  remaining 
as  before :  then  letting  go  the  Ball  in  the  Mercury 
from  the  fame  place  whence  it  was  let  down  when 
the  Trough  was  full  of  Water  ^  (which  was  marked 
by  a  String  ftretched  a  crofs  to  prevent  miflakes)  after 
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one  whole  Vibration,  it  came  verv  little  (hort  of  the 
fame  mark  as  it  had  come  to  in  Water  after  fourteen 
Vibrations,  and  when  it  vibrated  twice  in  Mercury^ 
it  came  to  the  fame  place  it  had  done  after  between  76 
and  33  Vibrations  in  Water  ^  and  this  it  did  exadly: 
feveral  times. 

Afterwards  fiUinp  an  upright  Copper  Pipe  of  four 
Inches  Diameter  with  Mercury  to  the  height  of  5 
Foot  10  Inches,  and  fufpending  the  golden  Ball  in  it 
by  a  (hort  String  about  an  Inch  long,  fo  as  to  have 
the  Ball  jufl:  immersed  under  the  middle  of  the  fur- 
fece  of  the  Mercury  j  I  caused  it  to  be  let  down  fud- 
denly,  and  obfervmg  how  long  it  was  falling  down 
to  the  bottom  of  the  Tube,  I  found  that  the  Kxperi- 
ment  was  di(lurb*d  by  the  Bairs  flriking  againft  the 
fides  of  the  Tube,  which  retarded  the  fall  of  the 
Ball,  and  the  more  fo  the  oftner  the  Ball  ftruck* 
When  the  Ball  was  leaft  retarded,  it  was  only  twa 
Seconds  and  a  half  in  falling,  which  mufl  be  taken 
as  the  true  time  of  the  fall  of  the  Ball  in  an  height 
of  Quickfilver  equal  to  3  Foot  10  Inches  j  becaufc 
when  I  tryM  the  Experiment  again  at  home  the  firfl 
Day  of  Jpril  following,  the  Ball  fell  in  the  Mercury 
once  or  twice  without  flriking  the  (ides  of  the  Tube 
at  all,  but  not  in  lefs  time  than  2  i  Seconds* 

I  alfo  repeated  the  other  Experiments  at  home,  ma* 
king  the  Golden  tendulum  39,3  Inches  long,  fo  as  to 
make  it  vibrate  but  once  in  a  Second,  and  then  I  found 
that  it  wouM  vibrate  5  or  6  times  in  the  Mercury  be- 
fore the  Vibrations  became  fo  fmall  as  not  to  be  ob« 
fcrv*d  J  and  then  the  firft  Vibration  in  the  Mercury 
ended  very  near  where  the  14th  in  Water  had  done  ^ 
the  fecond  in  Mercury  ended  where  the  a 7th  in 
Water  had  done,  and  oofcrving  the  third  Vibration 
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ill  Mercurv,  it  ended  exadtly  at  the  mark  where  the 
40th  in  Water  ended  j  and  this  was  obferv'd  by  fe- 
veral  Pcrfons  as  well  as  myfelf. 

Then  I  weigh'd  14  penny- weight  of  the  Mercury 
(in  which  I  made  the  Experiments!  firft  in  the  Air, 
then  in  Water,  where  it  lofl:  only  one  penny-weight 
and  one  Grain  of  its  Weighty  that  is,  it  weigh'd  in 
Air  33^  Grains,  and  in  Water  311,  fo  that  its  fpe- 
cifick  gravity  was  to  that  of  Water  as  13,44  ^^  '• 

As  to  the  golden  Ball  which  had  Varnilh  and  Cc* 
ment  upon  it  to  keep  the  Mercury  from  finking  into 
it,  I  found  it  to  weigh  as  follows. 

Ounces  dwt.  gr. 

It  weigh'd  in  Mercury  i     00     18  or   498  gr. 

in  Water     5     01     00  or  2424  gr* 
in  Air        5     07    09  or  2577  g^* 

1  took  the  Wire  and  Pendulum  of  a  long  Pendulum 
Clock,  and  having  faflen'd  the  golden  Bail  at  the  end 
of  the  Wire  under  the  pendulous  Weight  that  ferv'd 
for  the  Clock,  in  order  to  make  the  Vibrations  of  the 
golden  Ball  in  the  Mercury  continue  longer,  I  did 
not  find  it  to  keep  on  the  motion  above  one  fwing  or 
two  the  longer  for  that  help^  neither  did  a  round 
Ball  of  Lead  placed  upon  the  faid  Wire,  juft  above 
the  furface  of  the  Mercury,  help  any  more  j  and  as  I 
found  fome  Inconveniences  in  thefe  two  laft  ways  of 
making  the  Fxperiment,  I  rather  chufe  to  rely  upon 
thofe  made  with  the  Golden  Ball  hanging  by  a  filken 
Thread  of  39,2  Inches  long,  meafuring  from  the 
point  of  fafpenfion  to  the  Center  of  the  Bali. 


V.  An 
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ling  it.  And  a  Gentleman  in  the  Country,  fitting 
by  his  Fire-fide  in  the  Winter,  was  fwelled  for  fe- 
venil  Days  with  the  Smoak  or  Flame  of  fome  Poyfon* 
Wood  that  was  in  the  Fire* 

2.  A  fecond  thing  to  be  remarked  of  the  Poyfon- 
Wood  is,  that  it  has  this  effed  only  on  fome  parti- 
cular Perfons  and  G)nftitutions  ^  for  I.  have  feen  my 
own  Brother  not  only  handle,  but  chew  it  without 
any  harm  at  ail.  And  fo  by  the  fame  Fire  one  (hall 
be  poyfoned  and  another  not  at  ail  affeded. 

3.  But  then  Thirdly,  this  fort  of  Poyfon  is  never 
Mortal,  and  will  go  off  in  a  few  Days  of  it  felf, 
like  the  Sting  of  a  Bee  j  but  generally  the  Perfon 
applies  Plantain  Water,  or  Sallct-Oyl  and  Cream. 

4.  As  to  its  Operation,  within  a  few  Hours  after 
the  Perfon  is  poyfoned,  he  feels  an  itching  Pain 
that  provokes  a  Scratching,  which  is  followed  by 
an  Inflammation  and  Swelling:  fometimes  a  Mans 
Legs  only  have  been  poyfoned,  and  have  run  with 
Water. 

My  Neighbour  that  was  fo  fadly  poyfoned  with 
handling  it,  told  me  one  thing  very  remarkable  of 
the  Wood,  and  that  is,  that  when  he  touched  it,  he 
plainly  perceived  it  to  differ  from  the  other  Wood, 
that  he  was  throwing  up  into  his  Cart  j  for  it  was  as 
cold  as  a  piece  of  Ice  ^  and  withal  affured  me,  he  could 
diftingui(b  it  bHndfold,  or  in  the  dark,  from  any 
other  Wood  in  the  World,  by  its  Coldnefs  j  but  the 
poor  Man  is  as  much  afraid  of  it,  when  he  goes  into 
the  Woods,  as  of  a  Rattle-Snake.  He  further  tells 
me,  that  he  felt  an  itching  in  a  few  Hours  after  he 
liad  handled  the  Wood,  but  the  fwelling  did  not 
come  on  till  in  about  three  Days. 

Paul  Dudley. 
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VI.    A  farther  Account  of    the  fame  Tree,    By 
William  Shcrarid,  LU  D.  %  S»  5. 

THE  Account  J  Jiad  of  the  Poyfon-Tree  from 
Mr.  More  (which  probably  he  had  from  Mr. 
Dudley)  is  as  follows. 

The  Poyfon-Tree  grows  to  the  bignefs  of  Eider; 
I  never  faw  the  Leaf;  the  Wood  it  as  cold  as  fee; 
when  laid  on  the  Fire,  of  5  or  6  Perfons  fitting  by  it, 
fome  will  fall  a  fwooning,  fainting,  or  yawning, 
continuing  fo  for  fome  Days,  others  but  a  few  Hours, 
and  others  of  the  Company  not  at  all.  I  handle, 
cut  and  burn  it  with  impunity ;  and  fo  it  is  with 
feveral  others,  I  fuppofe,  according  to  their  feveral 
Confiitutions.  It  was  never  known  to  kill  any  body, 
but  only  to  do  hurt  to  fome  Perfons.  I  have  feat 
you  all  the  Seeds  of  it,  I  can  get. 

The  Seeds  he  fent  were  but  few,  but  I  had  a  good 
quantity  from  Mr.  Catesby  in  Carolina.  He  calls  it  a 
Water  Shrub,  of  which  he  never  faw  Leaf  or  Flower. 
Tis  a  fpecies  of  Toxicodendron^  tho*  not  nam*d  by 
Dr.  Toumefort  in  his  Inftitutions,  p.  6io«  but  I  be- 
lieve it  to  be  Arbor  Americana  alatis  foliis^  J^^^^ 
laSeo  venenata.  Pluknet.  Almag.  45.  Tab.  145.  Fig.  i. 
which  is  a  Species  of  Toxicodendron^  that  grew  for- 
inerly  at  Cbelfea  Garden.  What  makes  me  think  it 
to  be  this,  is  Mr.  Dudleys  writing  'tis  like  a  Sumach^ 
and  that  it  is  by  fome  caird  the  Swamp  Sumach ;  this  la 
its  manner   of  growing  and  alated  Leaves,    verv 
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liave  smy  hole  for  the  Bees  to  enter  bv,  and  would 
have  dillwaded  the  Gentleman  from  feiUng  the  Tree, 
but  he  inGfted  on  it,  and  offered  to  lay  them  any 
Wager  that  the  Hive  was  there,  and  fo  it  proved  to 
the  great  furprize  of  the  Q)untry.inen, 

I  cannot  difmifs  this  Subject,  without  acquainting 
you,  that  all  the  Bees  we  have  in  our  Gardens,  or  in 
our  Woods,  and  which  now  are  in  great  numbers 
are  the  produce  of  fuch  as  were  brought  in  Hives 
from  England  near  a  hundred  Years  ago,  and  not 
the  natural  produce  of  this  part  of  America  j  for  the 
firft  Planters  of  New  England  never  obferved  a  Bee 
in  the  Woods,  until  manv  Years  after  the  Country 
was  fettled  j  but  that  whicn  proves  it  beyond  queftion 
is,  that  the  Aborigines  fthe  Indians)  have  no  word  in 
their  Language  for  a  Bee,  as  they  have  for  all  Ani- 
mals whatfoever  proper  to,  or  aboriginally  of  the 
Country,  and  therefore  for  many  Years  called  a  Bee 
by  the  name  of  Englify  MarCs  Ely, 

Our  People  formerly  ufed  to  find  out  Honey  in 
the  Woods,  by  furprizmg  and  following  one  Bee  after 
another  by  the  Eye,  till  at  length  they  found  out 
where  the  Bees  hived. 

1^  will  mention  another  thing  with  refped  to  Bees 
tho*  I  don't  know  but  it  may  have  been  commonly 
obferved  j  and  that  is,  when  they  Swarm  they  never 
go  to  the  Northward,  but  move  Southward,  or  in- 
clinbg  that  way. 

I  (hould  have  taken  notice  in  the  proper  place 
that  when  one  Bee  goes  home  from  the  Sugar-plate' 
he  returns  with  a  confiderable  number  from  the 
Hive* 
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VIII.    Tropoptimes  aUquot   de  frojeSiilium   ntotu 
Tarabolicoj  Scrtpu  An.  1710.  Per  B.  Taylor^ 

PROPOSITIO   I. 

Vz  gravitausy  ejufq-^  direSione  datis^  motus  corporis 
projeffi^  in  medio  non  rejijlente^  fit  in  Parabold. 

DEMONSTRATIO. 

PRojiciatur  corpus  de  loco  A  (Fig.  1.)  in  direfti- 
one  lines  AB,  fitque  ejus  trajedoria  curva 
A  CD.  Ad  trajedorias  pundum  quodlibet  C,  due 
redam  C  B  in  diredione  vis  Gravitatis,  rt&x  A  B 
occurrentem  in  JB  ^  atq-,  refolvetur  motus  projedilis 
per  AC  in  partes  AB^  BC^  quarum  A B  oritur  a 
rootu  projedionis  uniformi,  atq^  £  C  a  vi  gravitatis 
accelerante.  Eft  ergo  reda  delcripta  A  B  tempori 
proportionalis  ab  initio  mot^s  in  A^  atq^  eft  £  C  in 
duplicata  ratione  ejufdem  temporis,  (icut  olim  de- 
iDonftravit  Galilasus^  adeoque  in  duplicata  ratione 
reds  A  B.  Cum  ergo  (it  BC  in  duplicata  ratione 
redas  AB^  conftat  curvam  ACD  tffc  Parabolam. 


PROP. 
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ea  eft,  qua  movetur  projedile  ia  pundo  A^  &  veloci- 
tas  altera  qua  defcribitur  j3  c^  ea  e/l  quam  corpus  ac- 
quirit  cadendo  per  altitudinem  B  C  quartae  partis  pa- 
rametri  ad  pundum  J»  Eft  ergo  velocitas  projedilis 
in  quolibet  pundo  A  xquaJis  veJocitati,  quam  corpus 
acquirere  poteft  cadendo  per  altitudinem  quartas  partis 
parametci  ad  pundum  illud.    ^  £.  D. 

PROP.    III. 

Datis  velocitate  &  dire3ione  projeBsonh,    invenire 

Trajetioriam  corporis  froje3u 

I.  Projiciatur  corpus  de  loco  A  fFig.  g.j  in  di- 
rcdione  reds  A B,  Due  AC  m  diredione  vis gra- 
vitatis,  ^hoc  eft  Horizonti  perpendicularem,)  ejus 
longitudinis,  ut  fit  C  pundum,  unde  corpus  cadendo 
acquirere  poteft  velocitatcm  in  A^  quS  lit  projedio. 
Due  A  F  squalem  A  C,  angulum  rAB  conftituen- 
tem  cum  linea  dircdionis  AB,  aequalem  anguloC^JS, 
Due  CD  perpendicularem  d.d  AC  (hoc  eft  horizonti 
paralleiam,)  eiqj  occurrentem  FD,  ipfi  A  C  parallelam. 
Bifeca  FD  in  E-,  atqj  erit  E  F  axis,  atqj  JE"  vertex 
principalis  Parabolas,  per  quam  movetur  projedile. 
Unde  defcribetur  Trajedoria  per  notas  proprietates 
Parabola.    ^  E,  F. 

DEMONSTRATIO. 

Eft  cnim  A  C  quarta  pars  parametri  ad  verticem  A, 
Unde  conftant  cxtera  ex  conicis. 

a.  Ad  pundum  Trajedorias  quodvis  G,  due  GH  ipfi 
^ C  parallelam,  &  ipfi  CD  occurrentem  in  H-^  atque 
iter  HG  altitudo,  per  quam  corpus  cadendo  acquirere 

Z  poteft 


(  «J4) 

poteft  velocitatem,  qua  movetur  projediie  in  pundo 
G.   j^£.F. 

Hoc  item  conftat  ex  Prop  2.  &  ex  conicis. 

SebvliuM.  Si  ad  punfta  J^ScC  (Fig«  7.)  ducan- 
tur  tangentes  AB^CG  occurrentes  redis  horizonti 
perpendicularibus  CB^  JG^in  B  Sc  G*y  velocitates 
in  J  8c  C  erunt  inter  fe  ut  tangentium  partes  inter- 
ceptae,  JB^  CG^ 

PROF     IV. 

Unico   fa&o    expermento   imfenire   velocitatem  fro^ 

jeBionis:. 

Projiciatur  corpus  de  loco  A  (Fig.  2.)  in  diredtione 
qualibct  A  JB,  atq*,  obfervetur  pundum  percufTum  C 
In  diredione  vis  gravitatis  ducatur  C  £»  ipG  A  B  oc- 
currens  in  B^  atque  ipfis  CB^  A  B^  tiat  tertia  pro- 
portionalis  L.  Erit  quarta  pars  longitudinis  L  bI^ 
titudo,  per  quatn  corpus  cadendo  acquirere  poteft  ve- 
locitatem projedilis  in  A.    X^  E.  L 

DEMONSTRATION 

Eft  cnim  L  parameter  Trajedoriae  ad  pundum  A^ 
unde  conftat  folutio  per  ^ropofitionem  fecundam. 

Scholium^  Commodiflime  inftituitur  experimen* 
turn,  eredi  ad  horizontem  perpendiculari  AG^dc  di-^ 
redionem  furoendo  A  B^  quse  bifecet  angulum  C  A  G^ 
reda  etiam  A  C  exiftente  horizonti  parallcla*  Nam 
in   ifto  cafu    altitudo  quaEifita  aequalis  eft  dimidio 

Aa 

PROP. 


( 'JJ ) 

PROP.    V. 

Datis  direBione  e^  velocitate  projeSionis  j  invenire  oe^ 
curfum  TrajeSoTM  cum  reSa  tranfeunte  per  punBum 
unde  fit  projeBio. 

Projiciatur  corpus  dc  loco  A  (Fig.  4-)  in  diretllonc 
rc£hB  AB.  In  dircftionc  gravitati  contraria,  fiat  A  C 
squalis  altitudini,  per  quain  corpus  cadendo  acquirere 
poteft  velocitatem,  q^ui  fit  projedio,  atq^  ducatur  CE 
ipfi  AC  perpcndicularis.  Fiat  FA  a^qualia  ipfi  CA^ 
atq^  angulum  conftituens  FAB  asqualem  angulo 
CAB.  Sit  -^ JT rcda,  cujus  occurfus  cum  Trajedoria 
quaeritur.  Due  F  /  ipfi  AK  perpcndicularem,  atqj 
ipfi  C  E  occurrentem  in  D.  In  C  £  fume  E  D  aequa- 
lem  C  D,  atqj  ducatur  ipfi  C  E  perpcndicularis  E  K^ 
ipfi  ^f  occurrens  in  K.  Erit  K  pundum  quaefi« 
turn. 

DEMONSTRATIO. 

In  F/produd^  fiat  /  /  a?qualis  f /,  atqj  ducantur 
fA.fE,  FE,FK.  Qjjoniam  eft  angulus  FIA 
rcdus,  atqj  /  /  xqualis  F  /,  eft  etiam  fA  asqualis 
F  A.  Sed  per  conftrudionem  tH  F  A  aequalis  C  A^ 
atque  angulus  DC  A  rcdus.  Sunt  ergo  punda  C, 
F^fsid  circulum  centro  A  defcriptum,  quem  tan- 
git  reda  DC  in  C.  Sunt  ergo  F D^  CD,  fD, 
continue  proportionates.  Sed  eft  £Dasqualis  CD 
(per  conftrudionem)  Sunt  ergo  F D,  Ed,  fD 
continue  proportionates  ^  adeooue  ob  angulum 
communem  ad  D,  triangula  FED,  FfD  funffi- 
milia,  atque  angulus  D^-Faqualis   mgulo  EfF. 

Z  2  Pundri 


Punfta  itaqi  tria  F,  JE^/fant  ad  circulum,  qucm  tan- 
git  refta ED  in  E.  Sed  qiioniam  eft  / / asqualis  F/, 
atq',  angulus  F  IK  rcdus,  centrum  iftius  circuli  eft 
in  rcda  IK-^  item  quoniam  eft  angulus  D  £  iT  redus; 
centrum  illud  eft  etiam  in  refta  EK.  Eft  ergo  K 
centrum  iftius  circuli,  adeoq*,  jpjBTajqualis  eft  ipfi 
E  K.  Jam  (per  Prop.  ^.)  funt  F  focus  Trajeftoriaj, 
atq*,  C  d  quarta  pars  parametri  ad  pundum  A.  Unde 
cum  fit  C  £  ad  yl  C  &  ^-K"  perpendicuhris,  atqj  FK 
sequalisjEJr,  erit  pundum  iTad  Trajedoriam  (per 
conica).  jQ.  E.  D^. 

PROP.  vr. 

lifdem  datis^  invenire  occurfnm  TrajeSIorU  cttm  reStf^ 

qudhbet  pofitione  datd. 

Projiciatur  corpus  de  loco  A  (Fig.  5.)  in  diredionc 
A  B,  fitqj  G  H  reda  cujus  occurfus  cum  Trajcdoril 
quajritur.  Due  4C  in  dircdione  gravitati  contraria, 
atq-,  asqualem  altitudini,  per  quam  corpus  cadenda 
acquirere  poteft  velocitatem,  qua  fit  projedio  j  &  due 
AF  sequalcm  ipfi  i4C,ita  ut  fit  angulus  FaB  asqualisan- 
gulo  C  aB  i  &  ducatur  C  E  perpendicularis  ipfi  C  A. 
Ducatur  F  IipQGf/  occurrensadangulos  redosin  /, 
atqv  ipfi  C  £  in  D  i  &  in  FI  fiat//  xquaKs  F  t.  In 
C  E  fiat  JS2>  media  proportionalis  inter  FD  U  fD\ 
&  ipfi  C  J?  ducatur  perpendicularis  E  K^  ipfi  G  a  oc- 
currens  in  -XL    Erit  K  pundum  quxfitum*.    Q^  E.  I., 

DEMONSTRATIO. 

Conjungcndo  /  E  demonftratur  ad  modum  propo- 
fitionis  pra^cedentis^ 


(   "17  ) 

Scholium.  Qponiam  pundum  E  furai  potefl  ad 
utramlibet  partem  pundi  D,  duo  funt  punda  A^,  k^ 
ubi  reda  G  H  occurrit  Trajedoriae* 

PROP.    VJI. 

Vdtd  velocttate  projeElionis^  hwe^iire  dtrcElionem^ 
qua  faciat^  ut  Trajeihria  tranfeat  per  punSum 
datum. 

Projiciatur  corpus  de  loco  A^  (Fig.  4.J  dc  Gt  K 
pundum,  per  quod  tranfire  debet  Trajedoria  quse- 
(ita.  Fiat  A  C,  in  diredione  gravitati  contraria, 
aqualis  altitudini,  per  auam  corpus  cadendo  acquirere 
potcft  velocitatem  projedionis,  Ducatur  C  E  ipfi 
A  C  perpendicularis,  &  ad  earn  due  KE  perpendicu- 
larem.  Centris  A  ^  K^  Sk  radiis  C  A^  E  K  defcri- 
bantur  duo  circuli  fibi  mutuo  occurrentes  in  F.  Due 
FA^  &  bifeca angulum  CaF  reda  aB.  Erit  aB 
diredio  qusefita,  in  qua  fieri  debet  projedio,  ut  tran- 
feat Trajedoria  per  pundum  K.    jQ.  E.  F. 

DEMONSTRATION 

Eft  C  i4  SBCiualis  quartae  parti  parametri  ad  pun* 
Aum  A  fper  Prop.  2.)  Et  per  conftrudionem  funt 
F  Ay  Ciisequales,  item  FK^  EK.  Eft  ergo  F  focus 
Parabolas  per  punda  A^  K^  defcripta?;  Sed  iliam  tan- 
git  reda  AB  In  A^  propter  angulos  F AB^  CAB 
a?quales.  Corpore  itaq;  projedo  de  pundo  A^  in  di- 
redione A  Bj  ea  cum  velocitate,  quam  corpus  acqui- 
rere poteft  cadendo  per  altitudinem  C  Ay  tranubit 
Trajedoria  per  pundum  K.    ^  E.  D.^ 


(  158  ) 

*Nff.  Cum  circulorum  ccntris  ^,  A^  &  radiis  C  A^ 
E  X'j  dcfcriptorum  duo  fint  concurfus,  /;  ^\  bifeftis 
angulis  FAC^  fAQ  duo  etiam  erunt  dire&iones, 

3UX  faciant,  ut  Trajedoria   tranfeat  per  punctum 
atura  K. 

PROP.    VIII. 

Datd  direSlione  projettionis  ^  invenire  velocitatem^ 
qua  faciat  ut  TrajeQoria  tranfeat  per  punBum 
iiatuffu 

Projiciatur  corpus  de  loco  A  (Fig.  6.)  in  direftione 
reft;e  A  Bj  Sc  faciendum  fit  ut  tranfeat  Trajedoria 
per  pundum  K.  Due  A  K^  camqj  bifeca  in  C,  &  in 
diredione  gravitatis  due  C^,ipfi  AB  occurrentcm  in 
£  i  &  junge  B  K^  Due  AD^  K  B^  ipfi  C  B  paral- 
lelas,  &  ducantur  AF^  KF  fibi  mutuo  occurrentes 
in  f;  ita  ut  fint  anguli  F AB^  D  AB  sequales,  item 
FK By  E  KB.  Erit  FA  asqualis  altitudini,  per  quam 
corpus  cadendo  acquirere  poteft  velocitatem  quasutam, 
qua  projedio  fieri  debet  in  diredione  A  B^  ut  tranfeat 
Trajedoria  per  K.    $•  E.  F. 

DEMONSTRATIO. 

Qponiam  C  B  eft  in  diredione  gravitatis,  eft  dia- 
meter Parabolas  J  &  quoniam  CA  aaualis  eft  C  K^ 
eft  C  iB  diameter  ad  ordinatam  A  K.  Unde  cum  fit 
A  B  tangens  ad  parabolam  in  A^  erit  etiam  K  B  tan- 
gens  ad  pundum  K.  Hinc  quoniam  AD  eft  in  di- 
redione  diametrorum,  atq-,  angulus  FAB  aequalis  an- 
gulo  D  -^  By  tranfit  A  F  per  focum  parabola?.  Eo- 
dem  arguraento   tranfit  etiam  K  F  per  focum.     Eft 

er?o 


ergo  F  focus  parabolas,  adeoq^  FA  quarta  pars  pa- 
rametri  ad  pundum  Aj  qus  proinde  sequalis  eft  alti- 
tudini,  per  quam  corpus  cadendo  acq^uirere  poteft 
velocitatem  ad  hoc  neceflfariam,  ut  projeAo  corpore 
de  ^,  in  directione  A  B,  tranfeat  Trajedoria  per 
pundum  J{m 

PROP.    IX. 

Tnvemre  velocitatem  minima fn  C^  direElionem  ft  eon^ 
gftiam^  quA  fieri  potejl^  ut  tranfeat  TrajeSoria  per 
fun&um  datum 0 

Projiciendum  fit  corpus  de  loco  A  f  Fig.  7* )  cura 
velocitate  omnium  minima  &  diredione  ei  congrua^ 
qua  fieri  poteft  ut  perveniat  in  locum  K^  hoc  eft  ut 
tranfeat  Trajedoria  per  pundum  K.  Dudis  AC^ 
K  E  \n  diredione  gravitati  contraria,  8c  duda  AK^ 
bifeca  angulos  CAK^  EK  A^  redis  aB^  KB^  fibi  mu- 
tuo  occurrentibus  iuiS.  Due  flCipfi  AC  occurrentem 
ad  angulos  redos  in  C,  atq^  erit  C  A  altitudo,  per 
quam  corpus  cadendo  acquirere  poteft  velocitatem 
quasfitam^  eritq^  AB  diredio  quasfita.  $.E^F^ 

demonstratio. 

Ducatur  BFvp^  AK  occurrens  ad  angulos  redos  in 
F^  atque  occurrat  C  fi  ipfi  A^^  in  E.  Propter  an- 
gulos CABj  BAFj  item  angulos  EKB^  BKFy 
asquales  atq^  angulos  redos  in  C,  £,  &  F,  erunt  asqua* 
les  C  A^  F  Ay  item  EK^  F  K.  Hinc  conftat  punda 
A^  K  eire  ad  parabolam,  quam  tangit  reda  AB  in  A^ 
cujufq^j  parameter  ad  pundum  A  eft  quadruplunj 
altitudinis  C  Ay  foco  exift.cntc  F^    Corpore  itaque 

projedd 
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projedo  de  A  in  diredione  A  B^  ei  cum  velocitate^ 
quam  corpus  acquirere  poteft  cadendo  per  alritudi- 
nem  c  •,  Trajeftoria  erit  dida  Parabola  (per 
Prop. :  0  Dico  autem  illam  cITe  velocitatem  minimain, 
feu  elTe  C^  partem  quartam  parametri  omnium 
minima^,  qua  Parabola  defcribi  potefl,  quae  tranfcatper 
puncla  A^  /• 

Si  fieri  poteft,  in  C  A  capiatur  altitudo  c  A  minor, 
quas  (it  quarta  pars  parametri  ad  pundum  A  Due 
ipfi  C  A  perpcndicularem  ce^  ipfi  KE  occurrentcm  in 
e^  &  centro  A  dc  radio  ^  ^  defcribatur  circulus 
ipfi  A  K  occurrens  in  f.  Qjioniam  c  A  dicitur  quarta 
pars  parametri  ad  pundum  Ay  focus  Parabola?  erit 
pundum  aliquod  ^,  in  circumferentia  circuli  r^y; 
centro  A  &  radio  A  c  defcripti.  Si  ergo  fit  pundum 
K  ad  parabolam  illam,  erit  p  K  lequalis  e  K.  Eft 
vero  FK  aequalis  E  K.  Unde  cum  fit  ^JK  minor 
ipfa  EKy  erit  etiam^  ^  minor  ipfa  FK.  ScdtRp/C 
major  ipfi/A;  atqicft/A"  major  ipfa  F /T^  (quoniam 
e^fA  minor  ipfa  F  A  per  hyp.)  unde  fit  ^  if  major 
ipfa  F/C.Scd  jam  dicebatur  p  K  minor  ipfd  FK\  qux  re- 
pugnant. Nequit  ergo  Parabola  defcribi,  qu»  tranfcat 
per  punda  A^  K^  minori  parametro  quam  m  folutionc 
definitum  eft.    j^.  £.  D. 

PROP.    X. 

Datd  velocitate  projeSlionis^  tnvenire  JireSionem^  qua 
faciatj  ut  corpus  projiciatur  ad  dijlantiam  omnium 
maximam  in  piano  dato\    atq;    dijlantiam   illam 
leiinire. 


Sit  planum  datum  A  K  (Fig.  8.)  atq^  invenienda  fit 
diftantia  maxima  A  h\  ad  quam  corpus  projici  poteft  in 
piano  illo.  Due 


Due  AC\n  dif  eftione  gravitati  caotisAt,  aNraalem 

quartsB  parti  paramctri  ad  punftum -^.  Turn  bif.clo 
angulo  CAKxtOik  AB^  crit  A  £  diredJio  projcdio- 
nis  qusefita.  Due  CB  ipfi  CA  perpcndicularem, 
redsB  AB  occurrentem  in  5,  atque  in  CB  produda 
fiat  BE  aequalis  ipfi  B  C.  Turn  duda  EK,  ipfi  CA  pa- 
raliela,  quas  occurrat  piano  AK  in  X^  erit  Ajf  di- 
ilantia  maxima  quasfita. 

DEMONSTRATIO. 

Centro^&  radio  ^  C  defcribe  circulum,  ipfi  A/C 
occurrentem  in  F,  dC  ducantur  BF,  B  K.  Qponiam 
anguli  CAB^  B  A  F  funt  aequales  ^per  conftruftio- 
nem^  atque  A  F  a? quaiis  C  A^  erit  d  F  asqualis  C  5, 
aequalis  B  E  (per  conftrudioncm)  atq^  anguli  ad  F 
redi.  Unde  etiam  &t  F  Jf  aequalis  £  K.  Sunt  ergo 
punda  A^  K  ad  parabolam  foco  F  defcriptam,  quam 
tangit  AB  in  A  (propter  angulos  CAB^  FaB 
aequales)  quarta  parte  parametri  ad  pundum  A  exi- 
ftente  CA.  Corpore  igitur  projedo  de  loco  A^  in  di- 
redione^^^eS  cum  velocitate,  quam  corpus  acquirere 
potefl  cadendo  per  altitudinem  C  A^  Trajedoria  tran- 
fibit  per  pundum  K  (per  Prop,  a  •)    Q^E.  D. 

Dico  autem,  quod  fit  KA  diftantia  omnium  maxi* 
ma,  ad  quam  corpus  projici  potefl:  dc  loco  A  eadem 
cum  velocitate. 

Si  fieri  poteft,  eadem  parametro,  ad  A  defcribatur 
parabola,  quas  tranfeat  per  pundum  diftantius  k:,  hoc 
efl  projiciatur  corpus  ad  diftantiam  majorem  kA. 
Due  jB4,  atqj  iofi  A  £  parallelam  k  t^  ipfi  C  E  occur- 
rentem in  ^«  Qyoniam  PB^  EB^  item  F  K^  E^K 
font  aequales,  funt  etiam  anguli  FE  K,  F  B  JT  aequales. 
Angulos  ergo  FBk  major  eft  angulo  k  B  e  ^^  unde 

Aa  fit 
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fit  i  F  major  ipfa  ke.  Sed  quoniam  e{i  AC  quarta 
pars  parainetri  ad  punftum  A^  focUs  parabola  erit  a- 
licubi  in  circumferentil  circuli  centro  A^  6c  radio 
C  A  defcripti.  Sit  focus  illc  p^  &C  ducatur  p  k.  Turn 
quoniam  pk  major  eft  ipfa  Fk^  erit  etiam  fk  major 
ipfa  k  e.  Sed  ut  parabola  tranfeat  per  pundum  k^ 
debet  effe  p  k  sequalis  k  e.  Nequit  ergo  parabola 
duel  in  circumftantiis  propofitis,  quas  tranfeat  per 
punclum  V  diflantius  pundo  K\^  adeoq^  nee  corpQs 
projici  ad  diflantiam  majorem  ip{^  K  A.    S^E.  D. 

PROP.  xr. 

lifJem  pojitis^  invenire  locum  punSi  K,  feu  Curvam 
defcribere^  qua  tangat  omnes  parahol/rs  eodefn  vertlce 
A  &  eddem  parametro  defcriptas. 

Sit  A  ( Fig.  9. )  vertex  datus,  atqj  in  direftione 
gravitati  contrariS  ducatur  A  C  xqualis  quartas  parti 
parametri  data?.  Turn  defcripta  parabola,  cujus  ver- 
tex principalis  fit  C,  atq^  focus  A^^  erit  ea  curva 
quasfita. 

LEMOHISTKaTIO. 

Due  quamlibet  A  K^  atq*,  in  el  fume  F  A  xqua- 
lem  C  A^Sk  ducatur  CB  slqCA  perpendicularis,  fitq; 
K  punftum  in  propofitione  praecedente  inventum. 
In  AC  produfid,  fada  Cc  asquali  CA^  ducatur  ^^ 
parallela  ipfi  C£j  ducatur  etiam  JT^^parallela  ipfi  AC^ 
ipfis  CEj  c  e  occurrens  in  E&L  e.  Per  propofitionem 
praecedentem  eft  KE  arqualis  ipfi  F  JTj  unde  cum  fit 
etiam  Fa  sequalis  ipfi  A  C^  aequalis  ipfis  Cc^  Ee  (per 

con< 
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conftruftioncm)  eft  ergo  Ke  aequalis  KA^  unde 
eft  punduin  Kzd  parabolam  foco  A  &  vertlce  princi- 
pali  C  defcriptam,    j9.  J?.  D. 

Bifefto  autem  ancuTo  A  KE  k  refti  iTJ?,  tanget 
hxc  utramq^  parabolam,  tain  foco  F  per  AScKj  quam 
foco  A  per  K  defcriptam^  Unde  fe  mutuo  tangun: 
parabol^.  ^  E.  D. 
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!•  A  Vefcrtpthn  of  tht  Mdofe-Veer  in  Aiii-  c:^. 
!By  the  Honaurahk  Paul  Dudley,  h/q^  F.  R^S- 
CwHmwiicated  ^>  John  Chamber  lay  ne,  Efcji 

AMong  other  thing*  the  Ro/al  Society^  have  had 
from  Jmerica,  J  find,  in  Mr.  Lotvtborp^s  A- 
bridgnient  of  the  Pkilofppb.  Tratifaci.  a  ihort  Ac- 
count of  the  Moofe,  taken  from  Mr.  Jofelyns  Hif- 
tory  of  New  England^  but  in  ray  opinion  io  imper- 
fed,  that  I  (hadi  not  fcruple  to  prefent  yoa  with 
the  Natural  Hiftory  of  that  fine  Creature,  pirrly 
from  my  own  Kno^rledge,  and  partly  from  the  In- 
formation of  Men  of  Ingenuity  and  Probity,  that 
are  better  acquainted  with  it. 

The  Moote  i»  a  Creature,  not  only  proper,  but 
it  is  tiiought  peculiar,  to  North  America^  and  one 
of  the  noblefl  Creatures  of  the  Foreft;  the  Ab^ 
origines  have  given  him  the  Name  of  Moafe^  Moo* 
fikin  thePluraL 

Of  Moofe  there  are  two  forts,  the  Cmwton  light 
grey  Moofe^  by  the  Indians  called  Wampoofe  ^  thefe 
are  more  like  the  ordinary  Deer,  fpring  like  them, 
and  herd  fometimes  to  thirty  in  a  Company,.  And 
tiien  there  are  the  large^  or  black  Moofe^  of  whicli 
1.  (hall  now  give  you  the  following  Account. 

Firft,  That  he  is  the  Head   of  the  Deer-kind,  has 
n}any  things  in  Common  with  other  Deer^  in  ma- 
ny 


tiy  things  differs^  but  in  all  very  fuperioun  The 
Moofe  is  made  much  like  a  Deer^  parts  the  Hoof, 
dhews  the  Cudd,  has  no  Gail,  his  Fars  large 
and  ered.  The  Flair  of  the  black  Moofe  is  a 
dark  Grey,  and  upon  the  Ridge  of  his  Back  to  ten 
and  twelve  Inches  long,  of  which  the  Indians  make 
good  Belts.  He  has  a  very  (bort  Bobf6r  a  Tail.  Mr. 
Neal^  in  his  late  Hiflory  of  this  Countr}^,  fpeaking 
of  the  Mode,  fays  they  have  a  bng  Tail  ^  but  that 
Gentleman  was  impofed  on,  as  to  other  things  be- 
fides  the  Moofe. 

Our  Flunters  have  found  a  Buck^or  Stagg-Moofe,  of 
fourteen  Spans  in  heighth  from  the  Withers,  reck- 
oning nine  Inches  to  a  Span  \  a  quarter  of  his  Veni- 
fon  weighed  more  than  two  hundred  pounds.  A  few 
Years  lince,  a  Gentleman  furprized  one  of  thefe 
black  Moofe,  in  his  Grounds  within  two  miles  of 
Bojlon  •,  it  proved  a  Doe  or  Hind  of  the  fourth  Year  : 
After  (he  was  dead,  they  meafured  her  upon  the 
Ground,  from  the  Nofc  to  the  Tailj  between  ten  and 
eleven  Feet,  (he  wanted  an  Inch  of  feven  Foot  in 
height. 

The  Horns  of  the  Moofe,  when  full  grown,  are 
between  four  and  five  Foot  from  the.  Head  to  tlic  Tip, 
and  have  feven  Shoots  or  Br  anches  to  each  Horn, 
and  generally  fpread  about  (ix  Foot.  When  the 
Horns  come  out  of  the  Head,  he v  are  round,  like  the 
Horns  of  an  Ox  ^  about  a  Foot  from  the  Head,  they 
begin  to  grow  a  palm  broad,  and  further  up  ilill 
wider,  of  which  the  Indians  make  good  Ladles,  that 
will  hold  a  Pint.  When  a  Moofe  goes  through  a 
Thicket,  or  under  the  Boughs  of  Trees,  he  lays  his 
Horns  back  on  his  Neck,  not  only  that  he  may  make 
his  way  the  cafier,  but  to  cover  his  Body  from  the 
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The  Moofe  being  very  tall,and  having  (hort  Necks, 
da  not  graze  on  the  Ground^as  the  common  Deer,  Neat 
Cattel,  &c.  do,  and  if  at  any  time  thcv  eat  Grafs, 
*tis  the  top  of  that  which  grows  very  nigh,  or  on 
fteep  riiing  Ground.  In  the  Summer  they  feed  upon 
Plants,  Herbs,  and  young  Shrubs,  that  grow  upon  the 
Land,  but  moftly,  and  with  greateft  delight  on  Wa- 
ter.Plants,  efpccialiy  a  fort  of  wild  Colts-foot  and 
Lilly,  that  abound  in  our  Ponds,  and  by  the  (ides 
of  the  Rivers,  and  for  which  the  Moofe  will  wade 
far  and  deep,  and  by  the  noife  they  make  in  the 
Water,  our  Hunters  often  difcover  them.  lo  the 
Winter  they  live  upon  Browfc,  or  the  tops  of  Buihes 
and  young  Trees,  and  being  very  tall  and  Arong, 
they  will  bend  down  a  Tree  as  big  as  a  Man's  Leg, 
and  where  the  Browfe  fails  them,  thev  will  eat  oft 
the  Bark  of  fome  forts  of  Trees,  as  hign  as  they  can 
reach«  They  generally  feed  in  the  Night,  and  lie 
ilill  m  the  Day« 

The  Skin  of  the  Moofe,  when  well  drefsM,  makes 
excellent  BufF^  the  Indians  make  their  Snow-lhoes 
of  them  :  Their  way  of  drefling  it,  which  is  recko- 
ned very  ^ood,  is  thus  :  After  they  have  hairM  and 
frain'd  the  Hide,  they  make  a  Lather  of  the  Moofe's 
rains  in  warm  Water,  and  after  they  have  foaked 
the  Hide  for  fome  time,  they  ftretch  and  fupple  it. 
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IL  Sme  ifynarh  en  the  JUomances  f  he  maJe  m 
Mronmkal  Ohferyathns  for  the  9^efra3m 
uf  the  Jhr.    By  Dr.  Edm.  Halley,  R.  S.  S. 

Afironomer  f^ojal .  With  an  accurate  Table  tf 
i!(efraBionSs 

WE  R  E  the  Medium  of  our  Jir  much  more  in 
Qyantity,  or  the  Force  of  Gravity  much 
freater  than  it  is,  or  m  a  word,  were  the  Refradive 
Wer  of  the  Air  much  more  fenGble  than  we  find  it, 
nothing  could  have  been  a  greater  Impediment  to 
Difcoveries  in  Aftronomy :  For  all  Objeds  appea- 
ring by  Refradion  higher  than  really  they  are,  till 
fuch  time  as  the  Laws  and  Quantity  of  that  Re- 
fi^dion  had  been  afcertained,  it  would  have  been 
impoflible  to  have  been  fecure  of  the  true  obferved 
Place  of  any  Coeleflial  Objed.  But  as  it  fells  out  to 
be  fo  little,  that  none  but  nice  Inftruments  can  per* 
ceive  its  Effisds,  it  was  not  difcovered  to  be  at  all, 
till  BernardWalther^s  time,  about  the  Year  1500} 
nor  brought  to  any  fort  of  Rule  till  Tjcbo  Brake  ^ 
nor  afcertained,  till  our  worthy  Pre^fident  made  the 
firft  accurate  Table  thereof:  The  Curve  which  a 
Beam  of  Light  defcribes^  as  it  approaches  the  Earthy 
being  one  of  the  moft  perplext  and  intricate  that  can 
well  bepropofed,  as  l)r.  Brook  Taylor  in  the  laft 
Propofition  of  his  Methodm  hcretnentorum  has  made 
it  evident^    By  this  Table  it  follows  that  the  ratio 
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III.  The  Vmation  of  the  Magnetical  Cmpaff^  oJ- 
ferped  hji  Ca^t,  Rogers,  Commander  of  the  Ship 
Duke,  in  bis  Taffage  from  Cape  Sc.  Lticai  in 
Calefbrnia  to  the  Jfle  o/Guam  or  Guana,  one 
of  the  Ladrones,  with  fome  <I(em4rkf  thereon^ 
Comtfutnicated  hy  the/ami, 

HAVING  lately  had  the  Cbportunity  of  pe^ 
rufing  Capt.  Jroodr  Rogers  s  ordinal  Jour- 
nal, who  in  1709-10,  in  eight  Weeks  time  traver- 
fed  the  great  South-Sea,  or  PacifickOcean,  I  was 
highly  pieafed  to  find  the  Care  he  had  taken  to  fet 
down  the  Variations  of  the  Magnetieal  Compafi  in 
his  Pai&ge  from  the  South  Cape  of  Cslefsr^ia  to 
the  Ifland  of  Guana,  being  about  feven  Hours  or 
105  Degrees  of  Longitude.  This  might  have  been 
long  fince  expeded  from  Capt.  Dampier,  who  had 
three  times  made  the  Tour  of  the  World,  and  thrice 
gone  this  very  fame  Track* 

It  were  to  be  wUht  that  the  French,  who  liave 
Bad  frequent  Opportunities  to  do^  it,  would  beflow 
upon  us  an  account  of  the.  Variations  riiey  have 
kteiy  found  in  their  Voyages  ftom  Beru  ana  Chili 
to  Coina  •,  and  that  the  Spaniardt  would  tell  us  how 
the  Needle  varies  at  this  time  m  the  North  Part 
of  ^at  great  Sea^  through!  which  they  return  ^m 
the  MatalUs  to  Viv  Spain.  With  thefe  helps,  ha- 
ving tfazee  Points  in  each  Curve,,  we  might  be  en- 
abled 


By  this  it  appears,  that  at  about  250  or  900 
Leagues  Weft  from  the  South-head  of  Calefamia^ 
the  Eaji  Variation  dimioifhes  to  about  ^  of  a  degree  ; 
That  tor  1300  Leagues  from  thence,  the  fame  Eaf- 
terljf  Variation  gradually  encreafes  to  about  1 1  de- 
grees, where  it  becomes  greateft.  And  that  at  the 
Ifle  of  Guam^  five  hundred  Leagues  ftill  more  Wefier- 
ly^  it  is  again  decreafed  to  f  degrees  40  minuteSt 

As  far  as  this  fingk  fnilance  can  dired  us,  I  am 
inclinable  to  think,  that  in  all  that  fpace  of  Sea  which 
lies  to  the  Northwards  of  our  Track,  between  Japon 
and  Calefornia^  there  reigns  an  Eajierh  Variation^ 
which  is  ftill  greater  and  greater  as  the  North  Lati- 
tude encreafes.  But  that  to  the  Southward  of  our 
Track,  and  efpecially  to  the  Southward  of  the 
Equinodial,  a  Wefierlj  Variation  arifes,  of  no  great 
extent  or  quantity,  but  which  isgreateft  about  1000 
Leagues  Weft  from  the  Coafts  of  Feru  and  Chili^ 
about  the  fame  Meridians  where  Capt.  Rogers  found 
the  EaJi  Variation  fmalleft.  This  is  agreeable  to  the 
Theory  of  the  Variation  I  laid  down  in  No.  148.  of 
thefe  TranfaBions^  about  40  Years  fince  \  and  I  then 
exprefly  mentioned,  in  ray  feventh  Remark  on  the 
Obfervations  there  cited,  that  there  was  undoubtedly 
fuch  a  Trad  of  JVeJl  Variation  in  the  Sbuthern 
Parts  of  the  South-Sea^  it  being  the  neceflary  Con- 
fequence  of  the  Site  of  the  four  Magnetical  Poles 
there  fuppofed,  though  at  that  time  I  wanted  Expe« 
riments  to  prove  it. 
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IV.  An  Addition  tb  the  Defcription  of  the  Art  of 
UVtng  under  Water ^  fuhlip)d  in  Phil.  Tran/adt 
No.  }49.     By  the  fame. 


INN( 
did, 
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N  No»  949*  of  the  Pbtlofopbual  Tranfaffhns^  I 
as  I  fuppofe,  fufficicntly  explain  the  Me« 
had  pradiced  and  found  efiedual  to  furnifli 
Air  at  any  reafonable  Depth  under  Water,  and  in 
any  quantity  defired,  for  the  Subfiftance  of  men 
that  (baU  have  occafion  to  work  on  Wrecks,  or  other- 
wife  at  the  bottom,  under  a  greiat  PrefTure  of  Wal- 
ter. Yhis  r  did  by  means  of  the  Diving-Bell,which, 
being  from  time  to  time  repienilhed  with  fre(h  Air, 
I  haa  found  fufficient  to  maintain  five  Men  for  near 
two  Hours  together  in  ten  fathom  Water,  without 
the  leaft  Hurt  or  Inconvenience.  But  the  Bell  be- 
ing not  to  be  moved  from  place  to  place,  but  by 
moving  the  Veflel  from  which  it  hung  fufpended, 
was  a  great  Impediment  to  the  Work  that  was  to  be 
done  below ;  and  therefore  I  bethought  my  felf  how 
to  enable  tne  Diver  to  ro  out  from  the  BeU  to  a 
confiderable  diftance,  and  to  flay  a  fufficient  dime 
without  it,  with  full  freedom  to  aft  as  occafion  fer- 
ved«  And  confiderine  that  the  PrelTure  beine  grea- 
ter on  the  Surface  of  the  Water  in  the  Bell,  than 
on  any  other  Sur&ce  that  was  higher  than  it,  the  Ait 
would  by  a  Pipe  pafs  from  the  Bell  into  a  Cavity  of 
Air  over  that  higher  Surface  ^  I  concluded,  that 
putting  on  a  Cap  of  Lead  made  weighty  enough  to 
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nk  empty,  and  in  form  refembling  the  Bell  it  felf, 
I  might  by  flexible  Pipes,  which  a  man  might  carry 
coiled  on  his  Arm,  receive  a  conftant  Stream  of  Air 
from  the  Magazine  thereof  in  the  great  Bell,  fo  long 
as  the  Surface  of  the  Water  in  the  Caps  was  above 
the  Level  of  that  in  the  BelL 

Following  this  Idea,  I  procured  Pipes  to  be  made, 
which  anfwered  all  that  was  hoped  from,  them*  They 
were  fecured  againft  the  Preffure  of  the  Water,  by  a 
fpiral  brafs  Wire,  which  kept  them  open  from  end  to 
end,the  Diameter  of  the  Cavity  being  about  the  Gxth 
part  of  an  Inch.      Thefe   Wires  we   coated   with 
thin    Glove-leather,  curioufly  fowed  on,   and  then 
dipt  the  Leather  into  a  Mixture  of  Oyl  and  Bees- 
Wax  hot,  which,  filling  up  the  Pores  of  the  Leather, 
made  it  impenetrable  to  Water.    Then  we  drew  fe- 
teral  Folds  of  Sheeps  Guts  over  them,  which  when 
dry,  we  painted  witn  a  good  coat  of  Paint,  and  then 
fecured  the  whole  with  another  coat  of  Leather,  to 
keep  them  from  fretting.    The  Pipes  of  which  we 
made  feveral,    were   much  about  forty  Foot   long, 
the  fize  of  a  half  Inch  Ropej   the  one  end  thereof 
being  fixt   in  the  Be]l,  at   fome  height  above  the 
VVater,  and  the  other  end  faftned  to  a  Cock,  which 
opened  into  the  Cap.     The  ufe  of  the  Cock  being 
to  flop  the  return  of  the  Air,   whenever  there  was 
occafion  to  (loop  down,  or  go  below  the  Surface  of 
the  Air  in  the   Bell,  which   was  neceuary  as  of- 
ten as  there  was  occafion   to  go  out  or  return  into 
the  Bell. 

The  Diver  therefore  putting  on  his  Cap,  and 
coyling  his  Pipe  on  his  Arm,  like  a  Rope,  as  foon  as 
lie  is  difcharged  from  the  Bell,  opens  his  Cock,  and 
marches  on  the  bottom  of  the  Sea,  vearing  out  the 
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Coiles  of  his  Pipe,  which  ferve  as  a  Clae  to  direft 
him  back  again :  and  this  I  have  feen  pradifed,  with- 
out any  ill  Incident  attending  it. 

But  there  are  two  things  to  be  reraarkM  in  this 
aflair  j  firft.  That  the  Weight  of  a  Man  being  very 
little  more  than  that  of  his  Bulk  in  Water,  he  can- 
not ad  with  sny  Strength,  nor  (land  with  any 
Firmity,  efpeciaily  where  any  thing  of  a  Stream 
runs,  without  a  conGderable  addition  of  Weight  ^ 
and  therefore  the  leaden  Caps  were  made  to  weigh 
about  half  a  hundred  weight,  to  which  I  added  a 
Girdle  of  large  Weights  of  Leads,  of  about  the  fame 
Weight  in  the  whole,  this  being  to  be  worn  about 
the  Waft  i  and  two  Clogs  of  Lead  for  the  Feet,  of 
about  I  a  pound  each.  With  this  Acccffion  of  Weight 
I  found  a  Man  could  ftand  well  in  an  ordinary 
Stream,  and  even  go  againft  it.  The  other  thing 
neceflary  to  be  provided  againft,  was  the  Cold  of  the 
Water,  which  though  it  could  not  be  wholly  taken 
off,  fo  that  a  Man  could  endure  it  long,  yet  it  was 
much  eafcd  by  Habits  of  Waftecoat  andf  Drawers, 
made  clofe  to  the  Body,  of  that  thick  fort  of  woollen 
Stuff  they  make  Blankets  of :  This  being  full  of  Wa- 
ter, would  be  a  little  warm'd  by  the  Heat  of  the  Bo- 
dy, and  keep  off  the  Chill  of  new  cold  Water  coming 

on  iu 

As  to  Sight  under  Water,  as  long  as  the  Water  ia 
not  turbid,  things  are  feen  lufBciently  diftind  i  but 
a  fmall  degree  of  Thicknefs  makes  perfeft  Night,  in 
00  great  depth  of  Water:  In  my  leaden  Caps,  which 
from  their  ufe  I  call'd  Caps  of  Maintenance^  I  at  firfl 
fixt  a  plain  Glafs  before  the  Sight,  but  foon  found 
that  the  Vapour  of  the  Breath  would  make  fuch  a 
Dew  on  the  Surface  of  the  Glafs,  that  it  bindred 
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its  Tranfparency ;  To  remedy  which,  I  found  it  ne- 
ceflary  to  prolong  that  Side  of  the  Cap  that  was 
before  the  Eyes,  and  thereby  enlarged  the  Profpeft 
of  wlmt  was  under  us. 


V.  Jin  Account  of  an  Aurora  Borealis,  obferyed 
a^  Dublin,  on  Monday  the  Jixtb  of  February, 
i/io-i-    !Bj  J.  W. 

IH  E  Ra^al  Society  having  done  me  an  unex- 
pefted  Honour,  in  cauiing  a  (hort  Account, 
b  I  fent  Vm  of  the  Aurora  Boreales^  that  were 
feen  the  loth  and  34th  of  November^  in  the  Year 
1 71 9,  to  be  printed  in  their  Journals ;  f  now  prefent 
them  with  an  Eztraft  of  what  was  oblerved  on  Mott* 
iof  the  6th  of  February  laft.  The  Air  was  all  that 
Day,  as  it  had  been  for  fome  time  before,  very  dear 
ana  fharp  ^  about  half  an  Hour  paft  four  in  the  Eve- 
ning, fome  flying  CJouds  appeared,  and  the^ky  was 
tinged  with  a  very  unufual  yelbwifh  Colour,  which 
pernaps  might  be  refleded  from  a  great  Qpantity  of 
Snow,  that  foon  after  fell  for  near  a  quarter  or  an 
Hbun  However  that  might  be,  I'kn  willing  to  date 
the  beginning  of  the  entuing  Phenomena  n*om  the 
fird  appearance  of  this  uncommon  Light.  About  a 
quarter  paft  fix,  a  thin  Vapour,  which  was  as  yet 
very  ill  defined,  and  in  all  appearance  refemblM  an 
exceeding  black  Cloud,  had  fix*d  it  felf  in  the  Nor« 
them  Hemijpbere  ^  its  Edges  were  tingM  with  a  red* 
dKh  YeUow,  that  by  degrees^  as  it  approached  the 

Vertex^ 
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J^LTtex^  ^eur  more  dilute,  till  at  laft  it  ended  in  a 
feint  Whitenefs.  That  in  reality  it  was  no  Cloud,  but 
only  a  Vapour  exceeding  pure  and  limpid,  was  manir- 
fcft,  becaufe  fevcral  of  the  fixM  Stars   (hone  thro*  it, 
without  having  their  Light  in  any   degree  efFac'd. 
In  the  midft  of  this  dark  Bajis^  about  half  an  Hour 
part  fix,  a  lucid  ^f^^ihewM  it  felf  due  N.  Eafl,  about 
35  deg*  above  the  Horis^on^  and  in  lefs  than  a  Mi- 
nute  from  the  time  I  firft  difcover'd  it,  emitted  a 
very  large  PyrawiJal  Stream  of   ihining   Vapour, 
which  with  an   incredible  Swiftncfe    afcended  ob- 
liquely towards  S.  $•  Weft,  fo  as  to  leave  the  Zenith 
confiderabLy  to  the  VYcftward,  and  very  foon  after, 
about  the  fame  Place,  fix  others  arofe  at  the  fame 
ihftant  almoft  to  the  Zenith.   From  this  time  till  48 
Minutes  paft  fix,  we  had  repeated  Proiedions  of  thefe 
lucid  Rays,  without  an v  order  as  to  lime.  Place,  or 
Magnitude.    They  dia  not  only  arife  from  behind 
the  AztVBaJis^  but  fometimes  as  it  were  out  of  the 
pure  Sky  ^  and  tho*  fome  of  them  continued  vifible 
more  than  a  Minute,  vet  the  greater  part  of  them 
only  juft  (hew'd  themielves  and   died  away.    I  had 
now  got  to  the  Top  of  a  convenient  Obfervatory, 
where  (though  deftitute  of  InftrumentsJ  I  had  a 
free  Profped.  of  the  Horizon  ^  and  in  company  of 
another  Gentleman,  fix*d  my  felf  with  great  Atten- 
tion, to  expeft  the  enfuing  Phafes  of  this  Fb^no* 
mtnofh 

About  6  h.  $5  m^  between  N.  W.  by  North,  and 
W.  N«  Weft,  we  found  the  Rcprefentation  of  a  very 
bright  Crepufculum,  fuch  as  that  which  appears  about 
30  Minutes  after  Sun-fet  j.  from  which  arofe  feveral 
very  large  Beams  of  Light,  not  exadly  ered  towards 
the  Vertex^  but  fomewhat  declining  to  the  South- 

among 
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among  thefe,  one  which  arofe  about  N.  Weft  and 
m  three  or  four  fecond  Minutes  pafsM  overdo  or 
60  degrees  of  a  great  Circle,  was  above  all  others  that 
had  preceded,  the  moft  fplcndid;  Its  fides  were 
mchn  d  to  each  other  with  an  Angle  of  about  80? 
10  Degree^  and  were  ting  d  with  a  brisk  lively  Red 
which  by  degrees,  as  it  approached  the  jixh  became 
more  mtenfe  and  dirty :  bn  the  other  hand  "e- 
ceding  from  the  ^xis,  its  Colour  was  a  pale  Yel 
low,  that  foon  loft  it  felf  in  a  ftint  WhitenefL 

from  this  time  no  Moment  pafs'd  without  fuch  Va- 
riety  of  different  Pba/e,,that  ft  was  impoffible  for-The 
Eye  of  any  fingle  Perfon  to  purfue  it  Aro'  the  fad! 
dennefs  of  its  Alteration.  'While  fome  of  the  iucS 
Beams  feem'd  to ftand  fix^asit  were,amoDg  the  £ 
others  movM  flowly  from  Eaftto  Weft,6y  which  S 
feem'd  to  meet  each  other,  fometimcsto^  recede  from 
each  other,andfomerimes  by  a  kind  of  appoS  grLt 
^"«  ^*:«  Foduc-d  from  others  of  an  iSSr  ord^r 

The  lucid  Area,  which  I  firft  difcoverM  n  the  N 
Eaft,  had  now  formed  it  felf  into  a  pLJ.11  ' 
whofe  upper  and  lower  Edges  were  f  rS^'"' 
^ftant  from  each  other,  an!  ne!  [;  'par  Uete 
Honeon  :  In  this,  as  if  behind  a  Curtdn  vSl  W.l^ 
of  Light,  whofe  Extremities  did  no"  «acrthrpl^ 

each  other  i  at  other  times,  while  fome  of  tm  .^?u 
!>  ""Jf.'-fcjble  Velocity,  miv»d  Eaftw^rd  other?'^ 
if  behind  them,  would  fly  to>^rdrthVwift  'i?* 
Tj^l^rf^Y  of  different  4tio^.to"^^^ 

ted  to  a  v^ Zlice  *'  ^*"^^'  '''''  P' W^/ 
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While  we  flood  atnaz'd  at  this  furprizing  Sight,  the 
Axis  of  the  colourM  Pjramid^  which  arofe  in  the 
N«  Weft»  had  mov'd  confiderably  toward  the  Weft, 
and  zt'j\i.2^m^  was  about  39  or  35  Degrees  to  the 
North  of  Venus.  The  dark  Bafts  of  this  Meteor  had 
now  extended  ahnoft  to  the  Eaft  Point  of  the  Horh- 
zon^  and  at  half  an  Hour  pad  feven^  between  £•  N. 
E.  and  E*  by  N.  feveral  large  Columns  afcended  in 
an  inftant  to  the  Zenith  ^  the  moft  Eaftward  whereof 
was  remarkably  convex  toward  the  South,  and  tingM 
with  a  pale  Red,  as  were  moft  of  thofc  which  afcen- 
ded with  it.  They  were  met  by  others,  that  arofe  at 
the  fame  time  beetween  the  North  and  Weft,  and  in 
the  Zenith  form'd  a  vaft  Colledion  of  Vapour,  that 
pretty  much  refembW  Smoke  inlightned  by  the  Sun's 
Beams  j  its^  Waves  refleftcd  a  brisk,  lively  red  Co- 
lour, and  in  fome  places  a  pale  Yellow  ^  they  roird 
indifferentlir  any  way  \  and  in  little  more  than  a 
Minute^  when  thefirft  Efforts  of  their  Congrefs  were 
fpent,  and  all  feem'd  fixM  andferene,  the  Corona  pro- 
jcded  feveral  fmall  Rays,  which  with  a  flow  uniform 
Velocity  defcended  between  VV.by  N.  and  N.  W. 
foon  after  which  it  died  away. 

We  had  not  much  time  to  lament  the  Abfence  of 
our  Spethum^  for  at  7  h.  40  in.  feveral  other  Stride 
were  difcharged  from  behind  the  dark  Bafis^  which 
interfering  with  others,  that  at  the  fame  time  arofe 
about  the  Eaft  and  Weft  Points,  form'd  in  the  Zenith^ 
or  rather  6  or  8  Degrees  to  the  South  thereof,  a  fe* 
cond  much  more  elegant  and  furprizing  than  the  for- 
mer, and  indeed  than  any  thing  that  had  yet  appear- 
ed :  it  was  not  only  ting'd  with  different  Orders  of 
red  and  yellow,  but  alfo  with  blue  and  violet,  the 
laft  of  which,  by  a  Mixture  with  the  white  Light, 
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appeared  faint  and  inclinM  to  Purple.  Tho'  the  Va* 
pour,  of  which  this  and  the  preceding  Corona  were 
rormMy  was  fo  exceeding  thin  and  pure,  that  feveral 
of  the  fix^d  Stars  were  vifible  thro'  it,  yet  it  refleded  a 
Light  fo  copious,that  I  could  thereby  perfedly  diflin- 
gui&  the  time  of  night  by  a  fmall  Gold  Watch.  While 
thus  delighted,  our  Phjt^um^nen  ejeded  four  or  five 
large  Gilumns  toward  the  N.  W.  ('befides  others  to- 
ward the  South)  which  appeared  pointed  at  the  Top, 
and  their  Sides  inclLn'd  to  each  other  with  an  Angle 
of  5  or  6  Degrees.  When  their  Bafes  were  extended 
about  30  or  35  Degrees  from  the  Vertex^  the  lower 
Parts  of  two  or  three  of  'em  broke,  as  it  were,  by  the 
meer  Weight  of  the  Vapour,feparated  from  the  upper, 
and  defcended  with  a  flow  Motion,  in  the  Form  of 
truncate  Cones :  thev  were  gradually  followM  by  their 
upper  Parts,and  in  aoout  a  Minute  were  loft  in  a  large 
Body  of  Light  that  was  fcttrd  between  the  N.  W.  by 
N.  and  W.  N.  W.  The  Corona^  as  if  exhaufted  by 
thefe  great  Difcharges,  became  immediately  more  di- 
lute and  languid,  its  lively  G)lours  faded,  and  were 
fucceeded  by  a  whiti(h  vibrating  Light,  that  in  lefs 
than  two  Miuutes  intirely  difappear'd. 

The  dark  Vapour,  which  continued  to  poffefs  the 
Polar  Regions,  had  now  extended  it  felf  from  the  Eaft 
to  the  N.  W.  by  N.  point  of  the  Horizon^  and  was 
form'd  in  a  large  Segment  of  a  Circle,  whofe  Center 
was  about  30  Degrees  below  the  Horizon  ^  its  upper 
Edge  was  ting'd  with  a  pale  Red,  which  was  foon  loft 
in  a  florid  Yellow,  and  this  again,  as  it  apprcach'd  the 
Zenith^  became  more  effbete  and  l^inguid.  In  this  dark 
Segment  feveral  lucid  Jreas  frequently  difcovci^d 
themfelves,  with  a  vibrating  Light,  which  inftantly 
difappear*d,  as  if  a  Curtain  were  drawn  over  them  ; 

and 
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and  from  it  Rays  of  very  different  Magnitudes  con- 
tinued to  afcend  without  any  Uniformity  as  to  time 
and  place,  till  48  or  49  minutes  paft  feven,  when  a 
third  Corona^  very  little,  if  at  all,  inferior  to  the 
preceding  ones,  either  in  the  Variety  of  its  Co- 
lours, or  in  the  quantity  of  Light  it  emitted,  was 
form'd  in  the  Zenith.  As  the  preceding  were  both 
produced  by  the  Northern  StrU^  fo  this  was  aug* 
mented  by  two  or  three  large  ones,  that  arofe  due 
South,  out  of  the  pure  Sky,  and  were,  in  all  proba« 
bility,  part  of  the  Vapour,  which  had  been  pro- 
jeded  beyond  the  Zenith^  or  which  had  fublided  ttom 
the  two  former  :  they  causM  the  Vapour,  of  which 
this  Image  was  composM,  to  move  with  great  Vio* 
lence,  in  different  Diredions,  not  unlike  Waves  of 
Smoke,  confin'd  in  a  reverberating  Furnace  j  this 
Motion  being  abated,  the  Vapour  acquired  a  kind  of 
Stagnation,  in  which  State  it  continued  but  a  very 
ihort  time,  before  it  projected  feveral  lucid  Beams,  (an 
inevitable  Fore-runner  of  its  approaching  Diffoluti- 
on,)  between  the  North  and  Weft,  and  foon  after, 
pardon  the  levity  of  the  Expreffion,  J^oBi  fe  hnmif^ 
€uit  MrM. 

About  this  time,  the  great  Beam,  which  arofe  in 
the  N«  W,  and  had  preferv'd  its  Colours  in  their 
original  Beauty,  for  more  than  three  quarters  of  an 
hour,  began  to  &de,and  at  jh.  $9m.was  abforb'd  in 
a  vaft  body  of  Light,  which  feem'd  fix'd  in  that  part 
of  the  Horizon :  it  had  mov  d  in  that  time  15  or  ao 
degrees  to  the  Weftward  of  the  Place  from  whence 
it   arofe.    The  Impetus  of  the  Vapour  being  now 

Eretty  much  abated,   we  had  nothing  extraordinary 
ut  fucceffive  Difcharges  of  pointed  Rays  between 
the  K  Weft,  and  £•  N.  Eaft;  without  any  Order 
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or  Uniformity  as  to  time  or  place  *,  fetting  afide  thefe, 
there  was  very  little  difference  in  the  general  face  of 
affairs  for  20  minutes ;  neither  had  we  much  reafon  to 
hope  for  any,  becaulc  the  feverity  of  the  Cold  was 
fiich.  that  it  oblig'd  us  to  remove  to  a  better  Climate^ 
and  Dy  that  means  we  unfortunately  loft  the  enfuing 
Fbafes  of  our  dying  Meteaw. 

Luhlin^  June  I  am^  SCc^ 

aSth^  I72I*  J*  W» 


VL  ^  De/criptson  of  an  Aurora  Borealis^  fem 
on  the  fame  Day  at  Cruwys^^Morehard,  m 
Devonflure.  ^y  Samuel  Cruwys^  £/^  F.R.S» 

MOnday  the  ^h  of  Feb.  1720-ai,  a  little  before  7 
in  the  Evening,  there  arofe  out  of  the  North, 
ttle  towards  the  Eafl,  a  bright  Crepufculum^ 
which  foon  fpread  it  ielf  a  great  way  through  the 
Northern  part  of  the  Hemifphere^  About  7  (when 
1  firft  faw  itj  if  began  to  leave  behind  it^  at  due 
North,  or  a  few  Degrees  to  tlic  Eaft,  part  of  a  very 
clear  Sky  (which  look'd  like  a  black  Cloud,  but  the 
Stars  (hone  in  it  clearly  J  being  a  Segment  of  a  Cir« 
de,  into  which  Figure,  the  Crepufculum  (or  expanded 
Body  of  lucid  Vapour^  had  now  formed  its  upper 
Limb  alfo,  making  a  kind  of  broad  bis^  terminated 
tt  each  end  by  the  Horizon*. 

All 
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AH  this  white  the  flreaming  Lights  appeared  in 
great  Variety  as  to  Figure,  Place,  Magnitude  and 
Colour,  but  for  the  moft  part  of  a  redder  Colour 
(efpecially  towards  the  Weft}  than  the  Crepufculum  it 
lelf,  outof  which  they  feemed  to  be  formed,  and  tho* 
for  the  moft  part  the  greateft  Appearances  had  been 
within  30  Degrees  of  the  North  on  each  Ode,  yet 
at  due  N.  W#  there  were  very  many  confiderable 
ones. 

About  8,  this  Crepufculum^  (which  had  been  con« 
ftantly,  though  flowly,  carried  further  from  the 
North)  had,  with  the  upper  part  of  its  outer  Limb, 
reached  to  about  lo  or  12  Degrees  beyond  the  Pole- 
Star  towards  the  Zenith,  being  now  above  30  deg. 
broad,  with  a  circular  Segment  of  black  clear  Sky  to 
the  North,  of  about  %$  deg.  when  the  whole  Crepuf^ 
culutn  or  Vapour  was  all  fuddenly  formed  into  ag- 
gregate Bodies  like  Vapours,  and  gave  one  of  the  moft 
pleafing  Appearances,  that  perhaps  has  been  feen  of 
this  kind.  The  Bafes  of  the  Cones  feemed  to  reft  on 
the  upper  Limb  of  the  Segment  of  clear  Sky  which 
was  extended  near  60  deg.  on  each  fide  the  N.)  and 
the  Vertices  of  theCone8,pointing  all  towards  the  Ze- 
nith, approached  within  a  few  Degrees  of  it,  and  ter- 
mbating  there,  formed  the  greateft  part  of  a  Semicir- 
cle inclofed,  as  it  were,  with  Golden  Pallifadoes,whJch 
fhining  all  at  once  as  bright  almoft  as  \  lame,  and  being 
of  a  prodigious  Length  and  Number,  exhibited  a  moft 
agreeable  Spedacle. 

This  laft  Pb^nomenon  convinced  us,  that  thefe 
Cones  were  CoUedions  of  the  very  fame  Par*icies, 
whereof  the  Cre^ufculum  bad  confifted  :  becaufe 
when  it  appearea  every  where  alike  and  equal,  the 
great  Stars  Imned  through  it  but  very  faintly  j  where- 
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iS  afterwards,  thofe  Stars,  that  remained  between  the 
Cones,  fuddenly  appeared  very  bright,  whilft  thofe, 
that  were  covered  by  them,could  hardly  be  perceived : 
and  indeed  all  the  ffareaming  Lights  this  Evening 
feem'd  to  flow  from  this  Crepnfculum  downwards,  as 
from  a  Fountain  or  Store,  and  not  to  arife  from  the 
Horizon,  few  approaching  it  nearer  than  lo  Degrees, 
and  many  not  within  20  or  90  deg. 

After  this  fine  Appearance  had  continued  about  2 
Minutes,  the  Matter  feemed  to  be  exhaufted,  and 
the  Scene  almoft  at  an  end,  the  dreaming  ihining 
Lights  being  moftly  extinguished,  and  the  remaining 
Parts  of  Vapour  left,  like  broken  Clouds  \  when  the 
fiaKhing  Lights  began  to  appear  of  a  mod  prodigi- 
ous Swiftnefs,  both  from  N.  E.  and  N«  W,  pointing 
to  the  Zenith,  or  a  little  more  to  the  South.  Twas 
obfervable,  that  over  the  Trafts,  where  thefe  flafliing: 
Lights  paffed,  the  remaining  parts  of  Vapour  (which 
now  lay  fcattered  every  where,  like  white  broken 
Clouds)  pointed,  or  feemed  to  have  a  Tendency,  con* 
formable  to  the  fame  Motion  ^  whereas,  towards  the 
due  North,  where  no  Flafhes  appeared,  thefe  whi- 
ti(h  Clouds  lay  confufed  and  irregular  as  before* 

This  continued  about  sio  or  a$  Minutes,  when  the 
Wind  began  ta  arife  a  little  at  N.  E.  and  the  Scene 
was  quite  at  an  end,  dark  Clouds  fucceeding  all  over 
the  North,  and  by  nine  a  Clock  we  had  a  fevere 
Storm  of  Snow. 

N  B.  That  all  the  time  of  thefe  Appearances^ 
many  broken  parts  of  the  extinguiflied  Vapours,  like 
white  Clouds,  were  carried  beyond  the  Zenith,  fome 
50  or  60  deg,  and  others,  even  to  thc.Horizoff  it  feifl" 
atS.S.W. 

During 
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During  the  whole  G>ntinuance,  there  feemed  to 
be  a  froall,  cafy  breath  of  Wind,  fcarce  perceivable,  at 
N.  N.  E.  which  the  Motion  of  the  Clouds  above- 
mentioned  alfo  confirms,  but  as  foon  as  it  began  to 
blow  a  little  brisker,  the  remaining,  parts  of  the  Va- 
pour were  all  difllpated. 


Jtt  Account  of  the  Weather  Both  before  ani  after  this 

PhamomCnon* 

fdnuMry  30.  f  y  A  R  D  Snow  in  the  Morning,  and 

XT.  Froft  all  Night* 
««».  31.  trd     Pleafant  Sun-(hine  Days,     very  calm„ 
'.'l  i  ^'  the  Snow  ftiU  lying,  and  at  Nights 
very  hard  Frofts. 
J'      Very  violent  Snow  in  the  Mornina;,  and 
fome  Thaw  in  the  Afternoon,  hard  Froft 
at  Night.. 
<•      Hard  Froft  in  the  Morning,    and  the 
Wind    exceeding  cold  and  {harp,  but  not 
hardy  the  afternoon  pleafant,  Sun-lhineand 
calm,  but  it  froze  all  Day  out  of  the  Sun, 
and  continued  to  do  fo  all  the  Evening,  and 
the  Ground  was  ft  ill  covered  with  Snow. 
7.      Very  hard  Froft  in  the  Morning,  and 
Froft  and  Storms  of  Snow  all  Day.    Wind 
N.  N.  W. 
s  «  10  11.      Pleafant  calm  Days,  but  hard  Froft,  and 
'  '    '       very  hard  Froft  at  Night. 

u.      Hard  Fipft.    Exceeding  cold  Wind  at 

^'^^  The 
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The  i3th  at  Night  thefe  Lights  are  faid 
to  have  appeared  again,  as  alfo  on  Saturday 
the  1 8th,  to  a  very  great  degree,  but  I  faw 
them  not ;   the  Weather  ftill  frofty  with 
.    littleSnow. 
^%IL  Hard  Snow. 

13^  27*  A  Thaw  and  fome  Rain,  and  but  little 
Froft  afterwards,  only  dry  cold  Winds,  till 
the  a  7th,  when  the  Froft  returned  very 
(harp,  with  exceeding  cold  Winds,  atN.  E* 
and  S«  E.  for  a  Fortnight  or  more,  without 
any  Snow,  and  did  a  great  deal  of  hurt. 


Vir#  OhferVations  on  the  Mufcular  Fibres  of  Fijh. 
fijf  Mr.  Leeuwenhoecki  F.  R«  S. 


Delfr^  April  11.   1721. 

IN  my  Letter  to  this  Honourable  Society  of  the 
a4th  of  January  laft,  I  treated  of  the  great  Num- 
ber of  Veifels  that  I  had  obferved  in  the  Fibres  of 
the  Mufcles*  I  now  take  the  liberty  of  prefenting 
you  with  the  following  Obfervations,  hoping  there 
may  be  fomething  in  them  for  your  Entertainment. 
It  has  been  affirmed  to  me  by  feveral  Perfons,  and 
in  particular,  bv  a  certain  very  learned  Foreigner, 
that  Nature,  in  aU  her  various  Produdions,  conflantly 
obferves  the  fame  Courfe  and  Manner  of  Operation. 
To  this  AITertion  my  Obfervations  do  by  no  means 
agree  ^  neither  thofe,  that  I  have  made  upon  the  Ge* 
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neration  of  Animals,  and  the  Seeds  of  Plants  j  nor  yet 
thofe  that  I  have  made  upon  the  Mufdes  and  Muf- 
cular  Fibres  of  different  Animals,  forafmuch  as  the 
Mufcles  of  Fifties  are  not  provided  with  any  Ten* 
dons.  On  this  occafion,  I  have  lately  examined  zr 
new  the  Mufcles  of  the  Cod-fift),  upon  which  I  have 
made  the  following  Obfervations. 

After  the  late  Difcoveries  I  had  made  of  the  fmall 
Veflfels  in  the  Mufcular  Fibres  of  the  Whale,  the  Ox, 
the  Sheep,  and  the  Moufe,  I  was  apt  to  imagine,  that 
the  fame  Tabrick  would  hold  in  the  Mufcular  Fibres 
of  Fifti  likewife :  but  as  this  could  not  be  certainly 
concluded,  having  at  that  time  in  my  houfe  a  part  of 
a  fireOi  Cod,  I  cut  off  a  piece  of  the  Fifli,  with  Intent 
10  examine  it  with  my  Microfcope  fome  Days  after* 
ward. 

This  piece  of  Fiih  I  cut  into  fmall  Slices,  fome  ac* 
cording  to  the  length  of  the  Fibres,  and  others  di- 
redly  acrofs  them,  in  order  to  obferve,  whether 
thefe  Mufcular  Fibres  were  compofed  of  great  Num- 
bers of  fmall  Veffels  running  according  to  the  length 
of  the  Fibre*  And  in  effeft  I  found,  that,  when  I 
Bad  cut  the  Fibres  dexteroufly  through,  there  ap- 
peared in  the  Microfcope  as  great  a  number  of  fmall 
Veffels  running  along  thefe  Fibres,  as  I  had  former- 
ly  fcen  in  the  Mufcular  Fibres  of  a  Whale. 

But  what  appearM  to  me  the  mod  remarkable,  was, 
that  in  a  great  number  of  Fibres,  in  which  I  was 
not  able  to  difcover  any  Veffels  running  according  to 
their  length,  I  obrerved  abundance  of  fmall  Veffels, 
which  feemed  to  me  to  proceed  from  the  Membranes 
encompaffingthe  Fibres.  For  in  one  Fibre  thefe  Vef- 
fels appeared  to  come  out  of  the  Circumference,  oc 

circular  Tunick  of  the  Fibre^  and  to  pafs  on  to  the 
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oppofite  part  of  the  Tunicle.  And  in  another 
cut  tranfverily,  I  faw  VelTels  arifing  from  the  Cir- 
cumference, and  dividing  themfeivcs  into  fmaller 
Branches  about  the  middle  of  the  Fibre  ^  all  which, 
as  far  as  I  could  perceive,  ended  again  in  the  Cir- 
cumference of  the  Fibre.  In  one  Fibre  I  faw  at 
leaft  fifty  of  thefe  Velleis  running  through  one 
another. 

Upon  this  Difcovery,  I  found  I  had  been  mifla- 
Icen  in  what  I  had  at  firft  imagin'd,  which  was,  that 
the  VeiTels,  which  arofe  from  the  Membranes,  pro- 
ceeded no  nirther,  than  juft  through  the  Tunicle  of 
the  Fibre,  and  fo  difcharged  the  Fluid  into  the 
Fibre  for  its  Nourifhment.  Whereas,  now  I  per- 
ceiv'd,  that  the  VelTeJs,  which  arofe  from  the  Mem« 
brane,  and  entred  into  the  Fibre,  did  not  end  there, 
but  fpread  themfelves  into  fmaller  Branches  proceed- 
ing every  way  from  the  infide  to  the  Tunicle  of  the 
Fibre.  This  caused  me  to  think,  that  the  nutritious 
Juice  might  circulate  in  thefe  fmall  VefTels,  juft  as 
the  Blood  does  in  the  Veins  and  Arteries  j  and  that 
what  the  Mufcular  Fibres  received  from  them,  might 
be  no  more  than  what  ouzed  thro'  the  Tunicles  of 
thefe  fmall  VefTels,  as  I  have  faid  of  the  fmall  Vef- 
fels  in  Land-Animals,  which  have  no  other  end  than 
the  Artery  coming  from  the  Heart,  and  the  Vein  ter- 
minating in  the  Heart  i  the  Artery  and  Vein  thus 
making  one  continued  YefTeL 

Havmg  now  a  great  number  of  Fibres  lyuig  before 
me,  in  which  I  could  fee  very  plainly  the  Veffels  juft 
now  treated  of,  yet  I  could  not  difcern  in  the  tranf- 
verfe  Seftions  of  the  Fibres  any  appearance  of  thofc 
Veffels,  which  run  along  their  length,  and  compofe 
the  greateft  Part  of  the  Body  of  each  Fibre.  Thi 
I  imputed  to  the  cutting  ot  thofe  Veffels  not  di 
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redly  acrofs,  btft  fomethins  obliquely,  by  which 
thehr  Apertures  had  been  cTosM  m  fuch  a  manner^ 
that  I  could  not  perceive  them,  nor  the  leaft  Re- 
femblance  of  them. 

I  have  feveral  times  obferv'd,  between  the  Mufcu- 
hr  Fibres  of  the  Fifli,  a  great  number  of  Vdfels  Iving 
together,  which  compo^d  what  is  commonly  cali*d  a 
Membrane,  which  VeiFels  furrounded  the  Afufcular 
Fibres,  ana  lay  fo  many  of  them  together,  that  the 
thicknefs  of  the  whole  Pafciculus  of  Veifels  was  equal 
to  that  of  a  Mufcular  Fibre,  and,  as  I  imagin*d^  was 
afterwards  to  be  difpersM  in  (mailer  Ramifications  be- 
tween the  Fibres* 

In  taking  a  View  of  an  entire  Mufcle  of  a  Cod- 
fifli,  and  the  Fibres  of  which  it  was  composed,!  found 
the  thick  end  of  the  Mufcle  to  equal  the  Back  of  an 
ordinary  Knife,  and  the  thinner  end  not  to  exceed 
the  thicknefs  of  a  fingle  Fibre.  Many  of  thefe  Fi* 
bres  are  twice  as  long  as  the  thicknefs  of  the  Muf- 
cle, and  between  the  M ufcles  lie  what  are  commonly 
caird  Membranes,  which  are  nothing  elfe  but  a  Cm* 
geries  of  VefTels,  Thefe  YtRt]s  do  not  only  run  be- 
tween the  Fibre!^  but  into  the  very  Subflance  of  c- 
very  Fibre,  as  we  fee,  when  the  Fibres  are  cut  tranf- 
vcrily«  By  thefe  VelTels  the  Mufcular  Fibres,  and 
the  entire  Mufcles  themfelves  are  fo  firmly  bound 
together,  that  they  ferve  inftead  of  Tendons  to  one 
another. 

In  like  manner  the  Mufcular  Fibres  are  united  to 
the  Bones,  by  the  VefTels  proceeding  from  the  Bones, 
which  Vefleli  compofe  what  in  Land-Animals  is  cal- 
led the  Verio fleunu 
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Ih  order  to  give  a  ckar  notion  of  wjiat  I  nean^ 
when  I  fpeak  of  the  Mufdes  of  a  Cod-fifh,  I  have 
here  caus'd  two  of  thofe  Mufclea  to  be  delineated, 
lying  clofe  together,  as  they  are  united  to  one  ano- 
dfier,  and  feparated  from  the  other  Mufcles,  as  is  re* 
prefented  by  A^  5,  C,  D,  Fig.  i.  the  Part  defign^d  by 
J^  J,  C,  havingbeen  covcrM  with  the  Skin  near  the 
Head  of  the  Fi(fa»  And  it  is  my  Opinion,  that  the 
Body  of  the  Cod-fi(h,  from  Head  to  Tail^  confifis  of 
a  continued  Series  of  fuch  Mufcles. 

I  have  likewife  causM  a  fingle  Mu(cle  of  the  Fifh 
to  be  reprefented  by  £,  J?,  G,  H,  Fig.  3.  where 
J?,  H^  G,  (hews  the  Thicknefs  of  the  Mufcle  ^  and 
its  thin  £dge,  which  is  no  thicker  than  the  Edgi^of  a 
Knife,  is  marked  by  E^  jP,  G. 

When  thefe  Mufcles  had  bin  feveral  days  upon 
a  Paper^  yet  they  were  not  dry'd  fo  hard,  but  that 
I  could  fplit  them  into  thin  ^ivers^  one  of  which 
iBdeiign'd  in  Fig«  3*  between  the  Letters/ and \^,  in 
<yrder  to  fhew  the  oblique  Courfe  of  the  Fibres^which 
are  reprefented  by  fmall  Lines^ 

I  now  turnVI  my  Thoughts  to  the  Kiver-^FifH,  and 
particularly  to  the  Peavch  ^  and,  as  I  imaging  that 
an  old  Pearch  had  tK)  greater  number  of  Mufcu«* 
lar  Fibres  than  a  3^ung  one,  but  only  that  the  Fi* 
bres  encreas^d  in  bignols  dnring  tfaeUrowth  of  the 
Fifti,  and  that  the  larger  thefe  Fibres  were,  the  more 
plain  and  diftinft  muft  be  the  fmall  Veflfels^  of  which 
the  fibres  were  compofed  j  I  fent  orders^  upon  a 
Market-day,  to  bring  me  the  largeft  Pearch  that  was 
to  be  found  inthe  Market;  and  according?/,  I  had 
one  brought  me  the  largeft  that  I  had  ever  feen,wejgh- 
iog  tliree  pounds  and  an  half,  and  feventeen  Jnchea 
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and  an  half  in  length  uclft  Meafure,  which  is  the 
fame  with  the  Rhinland. 

I  cut  ofFfour  pieces  from  thisFifli,  as  two  from  the 
Back  near  the  Head,  and  two  others  from  the  Belly 
in  the  thick  part  of  the  Fi(h,  with  d'efign  to  make 
my  Obfervations  upon  them  the  next  Day. 

Accordingly,  at  that  time,  I  took  a  view  of  the 
Mufcular  Fibres  both  in  length  and  breadth,  and 
found  that  the  Fibres  of  this  great  Pearch  were  not  fo 
thick  as  thofe  of  the  Cod-fifh.  Upon  cutting  them 
thro'  Icngthwife,  i  faw  the  Apertures  of  the  fmall 
VefTels  in  fo  great  a  number,  as  I  could  hardly  have 
believM,  if  I  had  not  feen  them.  I  next  cut  lome  of 
the  Fibres  tranfverfly,  and  plainly  found  them  thin- 
ner in  this  Pearch,  tnan  in  a  miadling  Cod-fi(b,  and 
faw  the  fmall  Vefrels,that  compofe  the  greateft  part  of 
the  Bulk  of  the  Fibre,  lying  as  dole  together,  as 
ever  I  faw  them  in  any  kind  of  Fifh  or  Flem. 

To  give  a  better  notion  of  thefc  Mufcular  Fibre% 
and  of  the  great  number  of  fmall  Ve(rel8,of  which  they 
are  chiefly  composed  j  I  had,fome  Weeks  before,placed 
fome  of  them  cut  tranfverfl  v  in  pieces  before  a  Microf- 
cope,  with  defign  to  have  tnem  drawn  by  my  Painter, 
but  had  been  oDlised  to  defer  it,by  reafon  ot  the  great 
Severity  of  the  Weather,  Thefe  had  been  a  little 
moiilned  before  they  were  placed  upon  the  Glafs,  in 
order  to  make  them  ftick  to  it  the  better  j  and  I  have 
caufed  a  fmall  portion  of  thefe  Mufcular  Fibres  of 
the  Fifli,  cut  thro*  ttanfverfly,  after  they  were  grown 
dry,  and  in  their  fhrinking  had  been  torn  off  from 
the  fmall  VefTels,  that  encompaft  them,  to  be  repre« 
fented,  as  at  L,  M^  N^  0,  Fig.  4;  The  openings  of 
the  fmall  VefTels  in  thefe  Fibres  were  diftindly  to  be 
ieen,  but  appeared  in  fuch  great  numbers,  and  were 
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fo  exceedingly  fmall,  that  it  was  impoiTible  for  the 
Painter  to  reprefent  them  any  other  wife  than  by 
Points. 

In  this  Figure  are  reprefented  what  we  call  the 
Membranes,  but  which  indeed  are  nothing  elfe  but  a 
Congeries  of  fraall  VefTels,  which  not  only  furround 
the  Fibres,  but  enter  into  their  very  Subflance. 
Thefe,  in  the  drying  and  ftiiinking  of  the  Objcd  up-, 
on  the  Plate,  had  been  torn  off  from  the  Fibres,  as 
may  be  fcen  at  P,  ?,  P, 

When  this  was  done,  I  put  a  ftnall  Drop  of  Wa- 
tcr,  about  the  fize  of  a  Pin^s  head,  on  this  fmall  Por- 
tion of  Fibres,  into  which  it  immediately  infinuated 
and  fweli'd  them  to  the  fame  bigneis,  as  when  they 
were  firft  laid  upon  the  Plate :  After  which,  I  defir*(l 
the  Painter  to  draw  them,  as  they  then  appcar*d  to 
film,  but  to  omit  rcprefentina;  the  fmall  Vcflels,  and 
only  to  dcfign  the  Circumrercnce  of  every  Fibre 
which  he  did,  as  appears  at  ^  U,  5,  T,  Fig.  5,      * 

I  then  clove  a  grain  of  Millet  thro'the  middle,  and' 
I)lacing  one  half  of  it  upon  the  Glafs,,  beffde  the*por- 
tion  of  Fibres  reprefented  in  Fig.  a.  J  defirM  the 
Painter  to  obferve  the  difference  in  bignefs  betweea 
the  half  grain  of  Millet-feed,  and  that  portion  of  Fi- 
bres V  who  told  me,  that  the  half  grain  appearM 
kr«er  than  the  portion  of  Fibres,  and.fb  (aid  ifkewife 
a  lecond  Perfon  that  view*d  them.  By  which  one 
mayeafily  imagine,  in  how  fraall  a  fpace  that  nu«bei 
of  Fibres  is  comjprehended,  each  of  which  confifts 
of  fo  many  Verfels.  I  caus*d  the  Painter  to  reprc- 
icnt  the  half  grain  of  Millet  at  Fig.  6. 

I  likewife  made  my  Obfervations  upon  the  Mufcu- 
Vir  Fibres  of  a  Pike,  a  Roach,  Schar,  and  Flounder' 
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i&eacti  of  which  Ifbund  the  Fibrestobe  oompofed  of 
finall  VefTels,  like  thofe  of  a  Cod  and  Pearch. 

I  had  now  a  mind  to  examine  the  Mufcular  Fibres 
of  the  Smelt,  to  fee  whether  they  were  iikewife  com- 
pofed  of  VefTels,  but  not  being  able  at  that  time  to 
meet  with  any  Smehs^  it  came  into  my  Head  to  ob- 
&rv«  the  fame  in  dried  Sprats*  Accordingly  I  took 
the  largeft  of  thefe  I  could  light  on,  which  was  a  lit- 
tle more  than  five  Inches  in  length,  and  I  found  that 
the  Fibres  of  the  Sprat  were  but  little  thinner  than 
thofe  of  the  lar^e  Pearch  fpoken  of  before,  and  that 
the  Veffels  of  which  the  Fibres  were  corapofed,  were 
nearly  as  numerous  as  in  the  Fibres  of  the  Pearch. 

From  thefe  Obfervations  fome  Perfons  may  be  apt 
to  conclude,  that  the  Mufcular  Fibres  or  Latrd- 
Animals  are  of  the  fame  thicknefs  with  thofe  of  l^ifb. 
But  for  the  fatisfadion  of  thofe,  who  have  not  feen 
the  Objeds  here  fpoken  of,  I  have  caufed  a  fmall 
portion  of  the  Mufcular  Fibres  of  a  large  Ox  to  be 
delineated,  as  they  appeared  through  the  fame  Mi^ 
crofcope  with  the  former,  to  (hew  the  thicknefs  of 
the  dried  Fibres,  and  the  Veifels  that  compofe  them« 


as  is  reprefented  in  Fig.  y.  by  jTT  Z. 

I  deur*d  the  Painter  to  tell  me,  how  many  VefTels 
be  could  fee  in  the  tranfverfe  Sedion  of  one  of  thefe 
Fibres  \  who,  after  fome  paufe,  reply*d,  That  he 
oounted  five  and  twenty  VefTeb  in  one  Fibre. 

Some  time  after  this,  I  had  a  fmall  Smelt  brought 
ne,  ^  tl]»  length  of  about  two  Joints  of  my  Finger ; 
and  cutting  fome  of  its  Mufcular  Fibres  tranfverfly, 
I  placed  them  before  a  MicroCcope,  and  (aw  not  only 
that  thefe  Fibres  were  twice  as  thick  as  thofe  of,  an 
Ox,  but  Iikewife  that,  they  were  provided  with  as 
great-  a  number  of  Veflels  as  the  Fibres  of  other 
Eiih.  Upon 
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UpOB  thud  bbfervmg  that  the  mufcular  Fibres  of 
FKhes  were  much  lafget  than  thofe  of  Beafls^  I  fet 
tny  felf  to  confider,  for  what  Reafons  the  great  Crea-- 
tor  of  the  Univerfe  had  made  this  Difproportion  be«- 
tween  them.  All  the  Satisfaftion  I  could  meetwlthi 
in  my  Thoughts  upon  this  Subjed  was  that)  as  the 
Fifh  fwim  in  the  Water,  their  mufcular  Fibres  need 
to  exert  very  little  force,  in  order  to  fupport  their 
Bodies  in  the  Water,  becaufe  they  are  very  nearly  of 
the  fame  fpecifick  Gravity  witn  the  Element,  in 
which  they  fwim.  All  the  force  they  exert  is  in 
their  progredive  Motion,  in  purfuit  or  their  Food. 
Whereas  the  mufcular  Fibres  of  Land-Animals  exer- 
cife  a  great  force,  not  only  in  fupporting  and  moving 
their  own  Bodies,  but  in  carrying  Burthens  and  other 
labour  they  are  put  to.  And  we  muft  allow,  that 
the  fmalier  and  finer  the  Fibres  are,  to  make  a  Body 
of  any  determinate  thicknefs,  the  Wronger  will  be 
the  €ompofitlon,  and  thecefbre  the  Mufcles  in  Fleih 
mufl  be  flrotiger  than  thofe  of  Fifh.  But  tliis  I  leave 
to  better  Judgments* 

It  juftly  claims  our  Admiration,  to  fee  the  wonder- 
ful and  amazing  Strudure  of  thefe  minute  Parts  in 
tfaeMuCblesof  oeaftsand  FiQi,  which  never  enterM 
into  our  Thoughts.  ^^  and  no  doubt  there  are  many 
other  furprifing  thio^  there  inclofed,  which  will 
perhapsfor  ever  efcape  our  Peneoration* 
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f  Happcn'd  ycftcrday  to  take  up  a  boird  Grey  Pca/)ut 
1  of  which  1  took  a  little  of  the  mealy  Subflance,  and 
lild  it  before  a  Microfcope,  wljerc  it  appeared  to  con« 
fift  of  fuch  like  Parts  aS:  are  found  in  Rats  Dung,  eve^ 
ry  one  of  which  Parts  confided  of  a  great  number  of 
very  fmall  Particles.  But  i  could  not  difcover  any 
Membranes  enveloping  thofe  Parts,  from  whence  f 
concluded,  that  tliofe  Membranes  w^re  deilroy'd  and 
diflblv'd  by  the  hot  Water. 

Upon  this,  t  took  another  Grey  Pea,  which  had 
not  been  boii*d,  and  cot  it  into  very  thin  Slices,  when 
I  not  only  faw  the  Membranes,  in  which  the  Parts 
of  the  mealy  Subftance  had  been  inclofed,  but  found 
Ukewife,  that  thofe  Membranes  confided  of  nothing 
eUe  but  a  great  number  of  very  fmall  Veffels,  like  the 
Membranes,  as  they  are  commonly  calFd^  which  fur^ 
round  the  Mufeles  and  mufcular  Fibres  in  Beaflsand 
Fifiu 

I  intend  to  prof  ecu  te  this  Subjed  farther  for  my 
own  Diverfion, 
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VIII.  O^fervations  upon  the  Seeds  of  fUnts.     ^ 
the  fame,    Tranjkted  hy  {oha  ChamberlayoCy 

mi 

Delft  in  Holland^  2j.  June^  1721. 

I  Have  often  turnM  my  Thoughts  to  the  oKer- 
ving  the  fo  called  Membranes,  in  which  the  Sub- 
fiance  of  Meal,  or  Flower,  is  inclofed,  like  hiuc  Pack- 
ets in  Cells  or  Boxes,  which  is  alfo  the  cafe  of  all 
kinds  of  Beans,  Peafe,  Wheat,  Barley  and  other 
Grain.  I  at  length,  with  aftoni(bment,  difcover*d  very 
plainly,  that  what  I  call  the  Membranes,  were  endu- 
ed with  an  unfpeakable  number  of  little  Holes,  thro* 
which,  in  many  places,  one  might  perceive  the 
Light  \  which  Holes  we  muft  fuppofe  to  be  nothing 
elfe  but  little  Veflels,  which  had  been  torn  or  cut  of^ 
and  which  do  partly  compofe  the  Membranes,which  I 
call  Little  Cells,  and  which  partly  ferve  for  the  Pro- 
dudion  of  the  Farina^  of  which  tnere  are  an  infinite 
number  of  Particles  in  a  Pea  or  Bean :  which,  as 
fmall  as  they  are,  1  imag^ine  that  each  or  thofe  mea- 
ly Particles  receives  its  mcreafe  from  a  little  Vcffel, 
which  proceeds  from  the  fbrefaid  Cell,  and  that 
thofe  VtTflels  are  imperceptible  through  their  Small, 
nefs. 

Thefe  VefTels, of  which  the  little  Cells,  or  Cafes,  do 
moflly  confift,  are  more  eafy  to  be  difcover*d  in 
Beans  and  Peafe,  than  in  any  fort  of  Legumens  or 
Grains  ^  but  in  Wheat  the  VefTels  are  difiicultly  tra« 
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ced  k  the  Cells,  and  I  have  been  obliged  to  naVt 
very  many  Obfervations  and  Experiments,  before  I 
could  Ailly  (atisfy  my  felf,  that  I  faw  the  torn  or 
broken  VeiTels  ^  the  Reafon  of  which  is,  that  the  lit« 
tie  VelTels,  of  which  the  Cells  or  Skins  of  the  Grains 
of  Wheat  are  compofed,  are  exceeding  thin  and 
brittle. 

Moreover,  I  have  found,  upon  obferving  the  Vef- 
fels,  of  which  the  Cells  are  compoled,  that  feveral 
of  the  Globules  In  Wheat  were  broken  in  pieces  in 
the  Operation,  and  that  in  one  of  thofe  iingle  Globu- 
les, there  were  other  fmall  Globules  enclofed. 

I  have  likewife  obferved  that  the  Membranes,  or 
little  Cells,  in  Barhj^  in  which  the  Globules,  or 
Parcels  of  the  Meal  are  (hut  up,  and  receive  their 
increafe,  are  thidker  and  ftronger  than  thofe  of 
Wheat. 

Although  I  conclude,  that  almoft  all  Seeds  and 
Grains,  as  well  as  their  Membranes,  or  Skins,  are  of 
one  and  the  fame  Texture  and  Configuration,  yet  for 
Experiment  fake,  I  took  a  large  Almond^  and  cut  oflT 
feveral  thin  Slices  from  it,  and  dugout  of  thofe  Sli- 
ces, as  well  as  I  could,  the  Subftance  that  lay  in  the 
little  Cells,  and  viewing  them,  as  nicely  as  pofllible, 
with  a  Microfcope,  I  obferved  that  thofe  Cells,  in 
which  the  Oy  1  of  the  (aid  Almmd  was  for  the  moft 
part  contain  d,  confifted  alfo  of  nothing  but  little 
yeffels* 

My  Intentions  were  indeed,  if  it  had  been  pradi- 
cable,  to  view  the  fmaller  forts  of  Seeds,  in  order  to 
find  out,  whether  the  little  Cells,  in  which  the  fa  • 
rinaceous  matter  might  lie,  were  likewife  compofed 
of  (hia^  Vefieb  :  but  I  changed  my  mind,  believing 
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tiiat  my  Endiavours  therein  would  be  inefFe^al^  hj 
reafon  of  the  Smallnefs  of  thofe  little  Cells,  and  con^ 
fequently  of  the  Vefleis^  of  which  thofe  Cells  were 
made  up^  though  1  do  not  queftion  but  what  we  dil^ 
cover  in  the  greater  Seeds^  is  analogous  to  the  Struc- 
ture  of  the  (mall  ones. 

Now  when  1  perceiv'd,  that  the  before-mention'd 
little  Cells  proceeded  from  the  Bark,  or  Skin,  which 
furrounda  the  Kernel  of  the  Seed,  or  Grainy  I  was 
thinking  that;,  as  the  mealy  Subftance  receives  itsin« 
creafe  from  the  Ve/Tels^  which  are  in  the  little  Cells, 
and  as  ths  Plant  is  formed  between  the  Cells,  du- 
ring the  time  that  the  Seed  lies  in  the  Earth,  and  as 
the  little  Orifices  in  the  Skin  of  Animals  and  Fruits, 
are  formed  in  order  to  difcharge  thereby  the  Super- 
fluity of  their.  Moifture,  and  do  lliut  in  fuch  a  man* 
ner,  that  noMoifture,  nor  common  Air,  can  get  into 
the  fame,  as  I  have  fortncvly  advanced  :  So  on  the 
contrary,  the  Orifices  of  Seeds  are  fo  forra'd,  that 
many  of  their  little  Veflels  do  admit  Moifture  to  pafs 
inwards^  and  accordingly  Water  is  driven  into  them 
by  the  prefTure  of  the  Air,  and  caufes  the  Seed  to 
fwcU^  upon  which,  a  Warmth  and  Fermentation  fuc- 
ceeding  in  the  Seed,  it  requires  a  greater  fpace,  and 
by  the  particular  Formation  of  the  Particles^  which 
lie  in  the  Cells,  and  which  have  derived  their  En- 
creafe  from  the  Cells,  the  mealy  Sub/lance,  of  which 
they  confift,  is  partly  driven  out  of  them  into  the 
body  of  the  young  Plant,  which  by  this  means  en* 
creafes  (bmuch  in  Dulk,  that  the  Root  is  now  able- to 
fapply  it  with  Nourilhment  from  theEarth,  at  which 
time  the  Seed  is  found  to  be  diminiflied  in  its  big<- 
nefso  / 
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Af  often  as  I  have  viewM  Seedi»  for  fevenil  Yean 
pad,  with  the  Microfcope,  yet  I  never  imagih'd,  that 
the  little  Cells  wer€  endued  with  fo  many  VefTels, 
tho*  I  have  often  been  eonfiderlng,  how  the  Intrufion 
of  the  Particles  of  the  Meal^r  Flower^nto  the  Mem- 
branes  was  eifeded  ^  nor  (hould  I  ever  have  attained 
thereto,  but  by  continual  Labour  in  the  inveiligation 
t^  things  which  are  concealed  from  our  naked  Eyei^ 
and  towards  which  I  have  a  much  ereater  inclination, 
than  what  I  obferve  in  moft  otha  Men. 
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IX.  ExtraB  $f  a  Letter  from  Dr.  Brook  Taylor> 
F.  K.S^  to  Sir  Hans  Slban,  dated  25.  fune^ 
1714.  Giving  an  Account  offome  Ex^niment^ 
relating  to.  Magneti^ 

AFter  having  ^ven^  an^  Account  of  an  Experi« 
ment  made  with  the  large  Magnet  in  the  Re- 
pofitory  of  the  Rty^l  Society^  f  which  Experiment  is* 
defcribcd  in  Fbilofopb.  TranfaiLlio.  344.  Article  4.) 
The  Letter  goes  on  with  the  fame  Subjpd  as^  foilow3». 
—  If  it  were  known  what  point  within  the  Stone,  and 
what  point  ini  the  Needk  are  the  Centecs  of  the 
Magnetical  power,  it  would  be  eafy  ta  find  the  true 

FDwers  of  the  Magnet  at  aU  the  diftances*  obferved*. 
or  want  of  that  I&owledge,  I  have  computed  the 
FoccesL  from  tho  Center  of  the-  Needle,  and'thcEx- 
tremity^  c^  the  Loadftone,  and  find,  that  at  the  dif- 
tance  of  nine  Feet,  the  Power  alters  fafter,  than  as^ 
the  Cubes  of  the  diftances^  whereas  at  the  diftances 
of  one  and  two  Feet,  the  Power  alters  nearly  as^ 
theii  Siquares.  To  try  whether  the  Law,  by  wnich 
the  Magnetifm  alters,  could  be  reduced  at  all  dif* 
tances  to  any  one  certain  power  of  thofe  difianees,  I 
fought  thofe  points  in  the  Needle  and  Stone,  which 
being  ufed"  as  the  Centers^  of  the  power,  might  have 
that  property*.  But  in  that  cafe^  I  found  the  Center 
of  the  Stone  muft  be  carried  quite  outof  its^^  Figure,  to 
make  the  diftances^  large  enough  for  this-  purpofe*. 
From,  whence  it  feems  to  appear,  that  the  power  of 
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Magnetifm  does  not  alter  according  to  any  particular 
power  of  the  diftances^  bat  decrea^s  much  fafler  in 
the  greater  diftances,  than  it  does  in  the  near 
ones^ 

This  feems  to  be  confirmed  by  other  Experhnents 
I  made.  The  firft  Experiment  was  thus^  I  made  a 
Needle  -1-  of  an  Inch  long,  of  very  fine  Steel*wire 
(a  Foot  length  of  which  weighed  but  a  Grain;  whieh 
1  lengthened  by  flicking  a  light  piece  of  Rufti  to  it, 
fo  that  I  could  obferve  the  Diredion  of  the  Needle 
in  all  the  trials  with  ^RaJius  of  two  Inches*  Inftead 
of  a  Magnet  I  ufed  a  touched  Needle  of  Steel-wire, 
which  I  let  on  a  perpendicular  to  the  Horizontal 
Plane  I.  made  the  Obfervations  on  by  means  of  a 
Frame  I  made  to  tranfport  it  from  one  placeto another  ^ 
the  North  end  of  the  Needle  being  placed  down- 
wards, and  made  a  tit^de  fharp,  that  it  might  mark 
the  Paper  it  was  fet.  upon  in  every  pofition,  by  pref- 
fing  the  top  of  the  Needle  gently  with,  the  r  inger. 
The  Obfervations  were  made  in  this  manne^:  j  after- 
having  taken  notice  of  the  natural  diredion  of  the- 
fmall  Compafs  Needle,  I  brought  the  perpendicular 
Needle  as  near  to  it  as  I  conveniently  couid^  fetting 
it  in  fuch  a  manner,  that  a  Line  from  the  upright 
Needle  to  the  Center  of  the  Compafs  might  be  per- 
pendicular to  the  Compafs  Needle.  Then,  obferving 
the  fame  caution  (which  was  convenient  to  make  the 
Center  of  the  Compafs  fcrve  fufficicntlv  well  to  be 
cftecm*d  its  Center  of- Power)  T  placedT  the  upright 
Needle  at  feveral  greater  diftances^  every  time  mark- 
ing the  place  in  the  mannei^  already  defcribed,^nd  ob«< 
ferving  the  Variation  of  the  Compafs.  By  tliis  means 
I  got  a  Curve  pretty  regularly  and  fairlj^  drawn 
hy  points  on  the  paper*    And  by  examining   this 
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Curve,  compared  with  the  Variations  of  tht 
Compafs  correibondiog^  to  its  reipedive  points,  I 
found  that  the  Magnetical  power  decreafed  fader  at 
the  greater  diftances  than  at  the  nearer.  It  is  of  Jit< 
tie  u(e  to  he  very  particular  in  the  account  of  the 
feveral  Obfervations.  i  (ball  only  take  notice,  that  at 
about  two  Inches  and  a  quarter  diftance,  the  Force 
did  not  alter  fo  fed  as  the  Squares,  and  at  ten  Inches 
diftance  fwhere  the  Variation  was  one  degree  only) 
it  alter'd  fafter  than  the  Cubes,  the  Index  of  the  Pow- 
er  being  about  ^i.  The  Needle  of  the  Compafs  was 
fo  fbort,  that  to  fuppofe  its  Center  of  Force  to  be  ei- 
ther  in  the  middle  or  at  the  extremity  of  it,  would 
not  alter  the  Index  of  the  Powers  of  the  diftances  ri' 
of  an  Unite. 

1  made  another  Experiment  to  the  fame  purpofe, 
with  a  Compafs  Needle  made  of  a  flight  piece  ol 
Straw,  with  a  froall  piece  of  Steel-wire  fkften*d  to 
one  end  of  it,  which  was  always  kept  in  the  fame 
pofition,  being  balanced  between  two  perpendicular 
Needles,  one  of  which  was  moveable,  and  the  o- 
ther  fix*d.  The  Event  was  much  the  (ame  as  in 
the  former  Experiment. 

Endeavouring  to  find  the  true  Poles,  or  Centers 
of  the  magnetical  Pow^r.  in  touch'd  Needles,  I  made 
a  Needle  of  two  Inches  long,  of  the  fine  Steel-wire, 
which  I  touch*d  with  the  South  point  of  a  fmall 
capt  Loadftone,  applyuig  the  point  of  the  Cap  only 
to  the  Extremity  of  the  Needle,  without  drawing  it 
along.  The  Needle  fo  touch'd,  being  laid  gently 
on  the  Sur&ce  of  a  ftagnant  Water,  floated.  I  then 
applied  to  it  fucceffively  the  two  ends  of  a  touch'd 
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Needle,  as  near  as  I  could,  without  letting  the 
Needles  touch.  The  rcfult  wa«,  tliat  the  floating 
Needle  refted  under  the  refpedive  Poles  of  the  o- 
ther    Needle    mark'd 

with  the  fmall  Letters     IVj^ ti        jf 

s^   n,  s.     So  that   by     '  '  *         ^ 

one  Touch  with   the    n       j        N       jr 
Loadftone,  which  gave     '  *  '  * 

the   Needle  a  North-     N      j'       N        jp         N 
pole    at    Ny  where   it     ^  *         *  •  ' 

was  touched,  it.acquir*d     N      jr         ^     -T      ?      "^ 
three   other  Poles,    j, 

7i,  J,  which  we  may  not     f^   -^      ?    f     7     "T      ^ 
therefore     improperly 

(»11  its  confequcntial  Poles,  Having  difcover'd  thefe 
confequcntial  Poles,  I  made  fome  other  Experiments 
*o  difcover  more  of  the  Nature  of  them,  as  they  are 
defcrib'd  in  the  Scheme  annexed.  The  Needles  were 
all  of  them  two  Inches  long,made  of  the  fame  fine  Steel- 
wire,  and  the  Letters  N^  or  w,  and  5,  or  j,  denote 
the  Charafter  of  North  or  South  belonging  to  the 
points  mark'd  ^  the  great  Letters  fignifying  the  points 
the  Loaddone  was  applied  to,  and  the  fmall  Letters 
(hewing  the  confequcntial  Poles. 

There  are  two  other  Experiments  defer ibed  in  the 
fame  Letter,  relating  to  the  Attraftion  of  Fluids, 
one  of  which  (vi«.  that  of  the  Hyperbola^  made  by 
the  Surface  of  the  Water  between  two  Glafs-planesJ 
being  already  defcribed  in  thefe  TranfaElions  (No. 
336.)  we  Ihall  only  tranCcribe  the  Account  given 
oJFthe  other. 

I  took  feveral  very  thin  pieces  of  Fir-board,  and 
having  hung  them  lucceffively  in  a  convenient  man- 
ner to  a  nice  pair  of  Scales,  I  tried  what  Weight 
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was  oecedary,  (over  and  above  their  own,  after 
they  had  been  well  foak*d  in  Water)  to  feparate  them 
at  once  from  the  Surface  of  ftagnating  Water.  I 
found  $0  Grains  to  feparate  a  Surface  of  one  Inch 
fouare  j  and  the  Weight  in  every  trial  being  exadly 
proportional  to  the  Surface,  I  was  encouragM  to  think 
tfie  Experiment  well  made.  The  diflance  of  the 
under  Surface  of  the  Board  from  the  Surface  of  the 
flagnating  Water,  at  the  time  they  feparated,  I  found 
to  De  TTT  of  an  Inch  ^  though  I  believe  it  would  be 
found'greater,  if  it  could  be  meafured  at  a  greater  dif- 
tance  from  the  Edge  of  the  Board,  than  I  could  do 
it,  the  Water  rifing  a  little  before  it  came  quite  un- 
der the  Edge  of  the  Board. 
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I.  On  the  Method  of  determining  the  Tlaces  of  the 
planets  by  obferVmg  their  near  Jppulfes  to  the 
Fixed  Stars.  (By  Edmund  Halley,  LL.  D. 
Jftron.  (]^g.  <^  ^g.  Soc.  Soc. 


OF  ail  the  Cseleftial  Obfervations  that  have  hither- 
to been  made,  none  are  fo  capable  of  perfet^  Ex- 
adnefs,  as  the  near  x^ppulfes  of  the  Moon  and  Planets 
to  the  Fixed  Stars,  fuch  as  lately  we  had  of  Jupiter  to 
two  fraali  Stars  in  Gemini^  and  of  Mars  to  the  Fore- 
head of  the  Scorpion  -^  for  though  the  Places  of  the  Stars 
have  not  as  yet  attained  an  ultimate  Precifion,  yet  thefe 
Sorts  of  Obfervations  are  ever  good,  and  the  Places 
of  the  Planets  are  thereby  afcertain*d,  in  Proportion  to 
the  Corrednefs  of  the  Catalogues  that  may  hereafter  be 
made :  But  the  ordinary  Number  of  the  Stars,  with 
which  the  Planets  may  be  thus  compared,  being  fmall, 
the  Opportunities  of  obferving  are  confequently  rare : 
Whence  appears  the  great  Ufe  of  a  full  Catalogue  of 
Telefcopical  Stars,  at  lead  within  the  Limits  of  the 
Zodiack  ^  visa,  that  thereby  thefe  Opportunities  may  be 
more  frequent :  And  wherever  fuch  Obfervations  have 
formetly  been  made  to  thefe  fmall  Stars,  we  may  be 
enabled  to  find  them  out,  and  by  determining  their 
Places,  to  be  certain  of  the  Places  of  the  Planets  alfo  : 
Of  which  I  have  given  a  notable  Inflance  in  finding  the 
Place  of  the  great  Comet  of  1680,  in  its  tirft  Appear- 
ance, even  before  it  had  a  Tail  vifible  to  the  naked 
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Eye,  of  which  an  Account  is  given  in  Num».  342.  of  the 
TranfaSions.  And  (ince  the  Ro/al  Obfervatory  at  Green- 
wich has  been  put  under  my  Care,  1  have  endeavoured 
to  put  myfelf  into  a  Condition  to  fupply  the  many  and 
great  Vacancies  to  be  met  with  in  the  prefent  Zodiack  5 
and  particularly  I  h?.vc  fought  out  and  fettled  the  Places 
of  two  Telefcopick  Stars,  to  one  of  which,  Jupiter  was 
obferved  to  apply  by  Galileo  at  the  Beginning  or  March 
1 610,  TSeTv  Stile^  and  which  ip  the  very  firft  Obfcrva- 
tion  of  that  kind  that  was  made  with  the  Telcfcope,  (a) 
On  the  28th  oi  February' ^  one  Hour  after  Sun-fct,  a 
fmall  fix*d  Star  was  in  Conju:^;Sion  with  the  fourth 
Satellite,  ^as  it  fincc  appears  to  have  been)  being  then 
Eaftwards  of  the  Planet.  The  next  Day,  Mart.  i^. 
at  the  fame  Hour,  the  Center  of  4  was  in  the  Angle 
of  an  equilateral  Triangle  with  the  fourth  Satellite 
and  the  Star  :  And  aga'n,  March  2^.  Jupiter  being  re- 
trograde, had  paft  the  Conjunction  of  the  Scar,  and  a 
Line  from  the  Star,  perpendicular  to  that  of  the  Sa- 
tellites, fell  on  the  firft  5«^tellite  then  two  Minutes  to 
the  Weft  of  the  Plan-tJt,  and  in  L^tiru  3e  the  Star  was 
more  Southerly  than  the  Snellite  eight  Minutes,  This 
Star,  by  the  Diredion  of  the  Place  of  Jupiter  at  that 
Time,  f  found  out,  and,  by  comparing  it  with  others 
in  the  Catalogue,  having  nearly  the  fame  Dc^clination, 
I  fettled  its  Place  in  n  13^  24'  ^  to  the  Tims  of  the 
Eritijh  Catalogue  with  C*  25'  South  Latitude. 

Another  remarkibh  Oh^txvmoviOt Saturn  h  recorded 
\n  Riccioli  (^),  f^id  to  have  been  mide  at  Modena  by 
the  M  iniuis  Malva:z:!^o^  on  July  9°  N.  S.  i652,  whea 
the  liaftern  Anfa  of  Saturn  touched  a  tixM  Star.  By 
the  then  Place  of  S^iturn^  1  look'd  out  for  this  S  ar,  tj 
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v/hich  Saturn  is  at  this  Time  very  near,  and  ?.f:er  the 
fame  Method  I  fettled  its  Place,  ineunte  Anno  i6oo,  (the 
Epoch  of  the  Britijh  Catalogue)  in  29°'  '34  of 
Scorpio  with  2^  o'  v,  North  Latitude.  By  this  it  will 
appear,  how  defeftive  the  obfcrved  Place  of  Saturn 
is  flated  in  Ricchlij  there  being  above  feven  Minutes 
erred  in  the  Latitude  thereof. 


IL  ObferVatio7i  of  a  Parhelion,  O^.  i6th^  172  !• 
!By  the  fame. 

THIS  Morning,  26th  of  OElober^  being  on  the 
River  coming  up  to  London^  about  half  an  Houc 
pad  Ten,  the  Sun  being  then  about  twenty  Degrees 
high,  I  obferved  a  Circle  about  the  Sun,  which  is  by 
no  means  unufual,  when  the  Air  in  chilly  Weather, 
fuch  as  it  is  now,  is  replete  with  fnowy  Particles  \ 
which  Circle  was  of  the  Size  it  always  appears  in,  a- 
bout  23  Degrees  from  the  Sun,  and  faintly  ting'd  with 
the  Colours  of  the  Iris.  When  this  Circle  happens,  I 
always  look  out,  to  fee  whether  any  other  of  the  Phe- 
nomena that  fometimes  attend  it  did  at  that  Time  ap- 
pear, fuch  as  Parhelia^  and  other  colourM  Circles,  con- 
centrick  with  the  Sun,  and  fometimes,  as  once  I  faw  it, 
excentrick ;  as  alfo  a  white  Ciicle  round  the  Zenith^ 
in  equal  Altitude  with  the  Sun ;  But  this  Time,  the 
Air  being  thickned  with  a  hazy  Vapour,  nnd  the  Smoke 
of  the  Town,  I  could  only  (ee  to  the  Eillward  a  lu- 
minous white  Patch,  which  for  about  twenty  Minutes 
fhone  through  the  thick  Air  very  confpicuoufly,  of  a- 
bout  two  Degrees  diameter,  as  near  as  I  could  eftimite  it, 
and  about  the  fame  Altitude  with  the  Sun :  and  from 
it,  towards  the  Sun,  there  feemed  to  proceed  a  long 
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white  Tail,  much  narrower  than  the  Mock-Sun,  but 
which  1  took  to  be  a  Segment  of  the  white  Circle  which 
1  once  faw  entire  in  London.  Had  the  Air  been  clear, 
J  doubt  not  but  much  more  of  the  Phenomena  of  the 
Parhelia  might  this  Time  have  been  obferved :  and  I 
hope,  that  from  our  Neighbourhood  fome  Member  of 
the  Societj^  may  furnifli  us  with  a  fuller  Relation.  But 
how  to  explain  thefe  Appearances,  and  account  for 
the  Magnitude  of  thefe  Circles,  is  what  feems  dill 
wanting. 


HI.  Jn  Account  of  two  Mock^Suns,  and  an  Arc 
of  a  Rainbow  inverted,  with  an  Halo,  and 
its  hrtghtejl  Arc^  Jeen  on  Sunday  and  Monday, 
Oiftob.  iiy<s*i'\.\7ii^at  Lyndon,Comicat' 
Rutland,  communicated  by  the  (]^ev.  Mr.  William 
Whifton,  M.  A.  fometime  ^rofeffor  of  the  M^ 
thematich  in  the  UniVerJtty  of  Cambridge. 

ABOUT  Ten  o'Clock  in  the  Morning,  on  Sun  Ja/^ 
OSob.  33.  1731.  being  at  the  Houfe  of  Samuel 
Barker^  Efq^  of  Lyndon  in  the  County  of  Rutland^  after 
an  Aurora  Borealis  the  Night  before  (Wind  W.  S.  W.) 
1  faw  an  Attempt  towards  two  Mock-Suns^  as  I  had 
done  fometimes  formerly,  of  which  I  immediately  in- 
furm'd  Mr.  Barker^  though  without  any  great  Expefta* 
tions  of  what  followed.  About ;  or  a  of  an  Hour  af« 
ter,  I  went  to  view  the  Heavens,  and  then  found  the 
Appearance  com  pleat  ^  and  when  Mr.  Barker  and  o- 
thers  of  the  Family  were  call'd^  we  all  £iw  it,  and  all 
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faw  indeed  what  we  had  none  of  us  feen  before ;  I  mean 
two  plain  Parhelia^  or  Mock-Suns ^  tolerably  bright  and 
diftinft  i  and  that  in  the  ufual  Places,  v/«.  in  the  two  Inter- 
fcdiorsof  a  ftrong?!nd  large  Portion  of  an  Halo,  (Fig.  i.) 
with  an  imaginaryCircle,  parallel  to  the  Horizon,  pafling 
through  the  true  Sun.  I  call  this  Circle  here  imagina- 
ry^ becaufe  it  was  not  itfelf  viHble,  as  it  fometimes  has 
been  at  fuch  Appearances.  Each  Parhelion  had  its  Tail, 
of  a  white  Colour,  and  in  dired  OppoGtion  to  the  true 
Sun  \  that  towards  the  Cafl  was  30  or  25  Degrees  long  \ 
that  cowards  the  Weft  about  10  or  1 3  Degrees  \  but 
both  narroweft  at  the  reniotc  Ends.  The  Mock-Suns 
were  evidently  red  towards  the  Sun,  but  pale  or  whi« 
tiifh  at  the  oppofite  Sides,  as  was  thtHalo  alfo.  Upon 
cafting  our  Eyes  upward,  we  faw  an  Arc  of  a  curious 
inverted  Raintow,  about  the  Middle  of  the  Diftance 
between  the  Top  of  the  Halo  and  our  Vertex.  I  mean 
this,  when  Allowance  is  made  for  the  ufual  Inequality^ 
that  appears  between  the  fame  Number  of  Degrees, 
nearer  to  and  remoter  from  that  Vertex.  This  Arc  was  as 
diftinft  in  its  Colours  as  the  common  Rainbow  ^  and, 
with  the  like  Allowance  as  before,  of  the  fame  Breadth. 
The  red  Colour  was  on  the  Convex,  and  the  blue  on 
the  Concave  of  the  Arc^  which  (eemed  to  be  about  90 
Degrees  long  :  Its  Center  in  or  near  our  Vertex.  On 
the  Top  of  the  Halo  was  a  kind  of  inverted  bright 
Arc,  though  its  Bend  was  not  plain.  The  lower  Part 
of  the  Halo  was  among  the  Vapours  of  the  Horizon^ 
and  not  vifible.  The  Angles,  efpecially  as  more  exaft- 
ly  meafured  on  Monday^  near  Noon,  when  the  fame 
Appearance  return'd  again,  but  more  faintly,  were  as 
follows:  Sun^s  Altitude  21P  7  5  perpendicular  Semidia- 
meter  of  the  Halo  23^  j^  Diftance  of  the  Rainbow  from 
the  Top  of  tlie  Halo  29^79  Semidameter  of  the  Arc  of 
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the  Rainhn?^  if  our  Vertex  befuppos*d  its  Center,  ^V\ 
The  Fbdinomenon  lafted  each  Day  for  an  Hour  and  an 
hnlt,  or  two  Hours.    What  w^s  moft  remarkable  on 
Monday  was  that  the  Wind,  which  on  Sunday  had  been 
ahnofl  infenfible,  was  now  become  fenfible,and  changed 
to  M.  N.  E.  that  the  Halo  was  fenfibly  become  oval  ^ 
its  fliorter  Axis  parallel  to  the  Horizon  ^  and  the  two 
Mock-Suns^  which  were  then  but  juft  vifible,  efpecial- 
ly  that  on  the  Eaft,  were  not  in  the  Halo^  but  a  Degree 
or  two  without  it,  which  I  afcribe  to  the  unufual  Short- 
nefs  of  the  Horizontal  Diameter ;  which  Pofition  of  the 
Mock-Suns  does  not  appear  to  have  been  hitherto  taken 
Notice  of  by  any,  though  it  was  now  very  fenfibie. 
On  Thurfday  Morning,  03ob.  26.  as  I  was  coming 
in  the  Northampton  Coach  towards  London^  about  9 
o'clock,  the  Halo  returned  larger  and  clearer  than  be- 
forej  and  the  two  Mock- Suns ']\i(i  attempted  an  Ap- 
pearance therein,  as  on  Sunday  \  but  the  Air  becoming 
thicker  and  thicker  towards  Rain,  I  faw  them  no  more. 
I  add  nothing  to  this  Account,  but  only,  that  /iug.^o.  be- 
fore, 1  faw  at  the  fame  Place  Rutland  a  remarkable  Halo^ 
whofe  upper  Part  had  its  inverted  Arc  reddifh  within, 
and  pale  without,  but  brighter  and   more  vivid  than 
ever  I  faw  in  my  Life:  That  we  had  there,  Sept.  1 1. 
in  the  Evening,  the  lighted  and  moft  remarkable  Aw 
Tora  Borealisy  with  its  unaccountable  Motions  and  Re- 
movals, that  ever  I  faw,  excepting  that  original  one, 
March  6,  171;:  That  it  was  fcen  in  Nortbawptonp^ire^ 
at  the  Bath^  and  elfewhere  :  That  the  Fertex  of  the  Co- 
lumns which  (hot  upwards,  was  not  our  Vertex,  but  evi- 
dtntiy  1 5  or  20  Degrees  diftant  towards  the  South  ^  and 
that  the  Wind  was  in  Rutland  North,  as  I  obferved 
myfelf^  at  the  Batb  Weft,  as  Mr.  Molyneux  ohkxvt^-^ 
and,  as  1  am  informed  by  Sir  Robert  Clarke^  in  Norths 
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amptonfbire  South  •,  all  at  the  fame  Time,  which  de- 
fcrves  particular  Refleftion.  But  then,  if  any  Reader  ex- 
pedla  here  the  Solution  of  all  thefe  Ph^nom^^na^  he  is 
to  know,  that  as  to  thefe  Northern  Lights^  Dr.  Hallej 
has  communicated  his  Thoughts  to  the  Pubh'ck  in  the 
Pbihfopbical  Tranfa3ions  foon  after  the  firft  Appear- 
rance  ^  and  I  communicated  mine  about  the  fame  Time 
in  a  fmall  Pamphlet.  And  as  to  the  Halos^  Mock-Suns^ 
Inverted  Arcs  of  Rainbows^  and  other  Pb^enomena  of 
the  like  Nature,  Monf.  Huygens  has  iLDft  accurately 
explained  them  in  his  Pofihumous  JForks^  from  Z'.  293 
to  p.  ^66.  and  Sir  Ifaac  Newton  himfelf  his  touched 
upon  them  in  his  Opticks^  id  Edit. p.  134,  to  whic!i 
the  Inquifnive  Reader  may  have  Recourfe  for  his  Sa- 
tisfaftion.  Only  if  any  enquire  farther.  Why  the  Nor- 
tbern  Lights  have  of  late  been  fo  unufually  frequenr, 
I  muft  declare,  I  am  far  from  having  fatisHed  myfelf, 
and  fo  fhall  not  pretend  to  offer  any  Thing  for  the  Rea- 
der's Satisfadion. 

.London^  Nov.  6.  172 1, 

Will.  Whifton.. 
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IV.  OhferVations  upon  the  Generation  of  TUntSy  in 
a  Letter  to  Sir  Hans  Sloane,  (Bart.  Tr.  ColL 
Med.   <By  Patrick  Blair,  M  2).    F.  %  S. 

Bojion^  Dec.  ^  1.1721. 
Honoured  Sir^ 

IT  is  no  finall  Satisfaftioa,  that  what  I  advanced 
in  my  Botanick  EJfajs  is  now  fo  fully  confirm'd  by 
Experiments  made  by  fome  curious  Gardeners,  among 
whom  is  Mr.  Fbilip  Miller^  who  writes  me, 

November  11,  1721. 
T.  That  in  Purfuance  of  my  Advice  he  feparated 
the  Male  Plants  of  the  Spinage  from  the  Female  ^  the 
Confequence  was,  that  the  Seeds  did  fwell  to  the  ufual 
Bignefs  ^  but  when  he  fow'd  it,  it  did  not  grow  after* 
wards.  He  fearched  into  the  Seed,  and  found  it  want- 
ed the  Pun&um  Vita,  which  perhaps  might  have  been 
the  Cafe  with  Mr.  Geoffrey  \  but  if  not,  the  female  £iw- 
hryones  might  have  been  impregnated  another  Way,  as 
he  experimented  with  twelve  Tulips,  which  he  fet  by 
themfelves  about  fix  or  feven  Yards  from  any  other,  and 
as  foon  as  they  blew,  he  took  out  the  Stamina  fo  very 
carefully,  thit  he  fcattered  none  of  the  Duft,  and  about 
two  D  lys  afterwards,  he  faw  Bees  working  on  Tulips, 
in  a  Bed  where  he  did  not  take  out  the  Stamina,  and 
when  they  c.ime  out,  they  were  loaded  with  the  Duft  on 
their  Hodics  and  Legs :  He  faw  them  fly  into  the  Tu- 
lips, whtre  he  had  taken  out  the  Scamina.md  when  they 
came  cur,  he  went  and  found  ihey  had  left  behind 
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them  ftifficient  to  impregnate  thcfe  FIo^vew,  for  fhey 
bore  good  ripe  Seed  ;  which  petfuades  him,  that  the 
Farina  may  be  carried  from  Place  to  Place  by  InfedJs, 
and  when  they  happen  upon  a  Flower,  whole  Uterus 
is  capable  to  be  impregnated  by  fuch  a  Dud,  it  may 
be  thus  eSc£tcd. 

I  am  of  Opinion,  this  will  not  fuit  with  Mr.  Mor- 
lands  Scheme.  For  tho'  we  may  fuppofe  the  Stamina 
of  every  Flower  to  be  loaded  with  a  due  Proportion 
of  the  Farinay  ytt  this  accidental  Conveyance  of  it 
to  a  neighbouring  Flower ,  may  be  rather  lefs  than 
greater  than  is  neceflary :  So  that,  if  wanting,  then 
chofe  Embryonesy  which  had  not  received  its  de- 
termined Particle  into  their  Bofom,  muft  be  dcfe- 
<Slive  in  Bulk,  or  barren  in  growing,  but  here  ail 
w*ere  equally  filfd. 

2.  By  a  Second  Letter,  OBober  19.  17x1.  he  in- 
forms me,  that  he  bought  a  Parcel  of  Savoy  Seeds  of 
a  Neighbour,  which  he  fowed,  and  planted  out  the 
Plants  ;  but  was  furprized  to  fee  the  Production  :  For 
he  had  half  of  them  red  Cabbages,  and  fome  white 
Cabbages,  and  fome  Savoys  with  red  Ribs,  and  fome 
neither  one  Sort  nor  other,  but  a  Mixture  of  all  Sorts 
together  in  one  Plant.  He  went  to  the  Gardiner  and 
told  him  his  Tale,  who  fhew'd  him,  that  he  was  in  the 
(ame  Condition,  but  did  not  know  how  it  (hould  come  to 
pais,  for  he  was  fure  he  took  fpccial  Care  in  faving  of  the 
Seed.  Being  ask'd  how  and  where  he  planted  them  for 
Seed,  he  fliew'd  him  them  under  a  South-TFef!  Hedge, 
and  told  him  the  Manner  in  which  he  planted  tliera  . 
Firft,  a  Dozen  of  white  Cabbages,  then  a  Dozen  of  Sa- 
voys, and  then  a  Dozen  of  Red.  Then  he  immedi* 
atcly  thought  how  it  came  to  pafs,  by  the  EjHuvia 
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impregnating  the  Uterus  of  one  another;  and  it  is 
very  common  for  our  Gardiners  to  plant  white  and 
red  Cabbages  together  for  Seed,  and  they  are  as  often  dif- 
appointcd  by  having  a  Degeneracy  of  both  Kinds, 
which  they  attribute  to  the  Soil,  and  think  that  is  the 
Caufe  :  They  fend  to  Holland  for  a  frefti  Supply  of 
Seeds,  and  fay  our  Soil  will  not  continue  that  Sort 
Good.  He  told  them  his  Opinion,  and  they  laugh 
at  him  for  it,  and  will  not  "be  turn  d  out  of  their 
Road,  although  they  fliould  have  never  fo  many  Ex- 
periments fliew'd  them. 

This  Experiment  is  a  moft  convincing  Argument 
for  the  Effluvia^  for  did  each  Grain  of  the  Farina  enter 
the  Pijiillum  to  its  proper  Uterus^  this  mongrel  Kind 
would  never  be  produced.  For  if  the  individual  Plant 
be  in  each  Grain  of  the  Male  Farina^  how  can  it  be  fo 
fardifmember'd,asthat  one  Part  (hall  goto  the  making  up 
of  the  Ribs  of  red  Cabbage,  and  another  to  compofe 
the  reft  of  a  Savoy  Plant.  Analagous  to  this,  is  what 
I  lately  obferv'd  in  a  Spaniel  Bitch,  of  fo  good  a  Kind, 
that  when  fhe  became  proud,  Care  was  taken  to  let 
her  have  good  Dogs.  The  Litter  fhe  produced,  con- 
fifted  of  Puppies  fome  Piebald,  like  one  of  the 
Dogs  that  had  lin'd  her,  of  the  fame  Shape,  Colour 
and  Spots;  others  like  another;  and  a  third  par- 
taking of  both,  with  Spots  from  the  Bitch  interfpers'd. 
This  is  a  farther  Confirmation  of  what  I  have  advanced, 
Eflay  4.  where  Page  310.  I  only  aflert,  that  fevcral 
Foetus  s  partake  equally  of  Male  and  Female  ;  but 
here  two  Males  concur  with  one  Female  in  the  Cora- 
pofition  of  a  fourth  Body,  made  up  of  all  the  three-' 
And  one  Seed  produces  a  Cabbage  confiding  of  three 
different  Species,  which  could  never  happen,  did  tlicle 
organized  Animakula^  or  Granules  of  the  Farina^  be- 
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cx>me  a  Fcstus^  or  contain  tlie  Folia  Seminaha  ot  a 
Planr.  This  methinks  is  fufficient  to  anfsver  what 
the  ingenious  Mr.  Bradley  has  fo  flrenuoufly  contend 
ed  for.  Works  of  Nature^  p.  9.  €^  feq.  But  fince  that 
worthy  Gentleman  has  not  thought  ht  to  anfwer  what 
I  have  already  advanc'd  upon  that  Subjed,  I  may 
hereafter  anfwer  his  ObjecJlions  more  at  large. 

I  could  defcant  yet  more  upon  this  Obfervation, 
and  confider  how  far  this  may  lead  us  into  the  infinite 
Variegations  and  Stripes,  in  not  only  annual  Flowers, 
fuch  as  Poppies,  Confolida  Regalis^  and  Bottles,  but  alfo 
in  perennial  Roots  j  fuch  as  Auricula  s,  Couflips,  &c. 
of  a  lower  Size,  which  is  hinted  by  Mr.  Bradley ;  he 
having  received  that  Notion  from  the  ingenious 
Mr.  Dti  Bois^  as  I  have  been  credibly  informed  j  and 
in  Plants  of  a  larger  Size ,  not  of  a  Bulbous,  but 
Carnous  Root,  fuch  as  Columbines  j  where  there  is  a 
vaft  Variety:  And  in  this  Plant  it  is  mod  efpecially 
to  be  obferved,  that  though  the  indigenous  one,  froni 
which  all  the  other  fcem  only  to  be  Variations,  and 
not  determinate  Species,  be  of  a  blue  Colour,  con- 
fiding of  ten  Alternate  Petala,  vis^.  five  corniculate, 
and  five  plain  j  yet  into  how  many  other  Kinds  of 
Flowers  is  it  lubdivided  ;  fuch  as  pale  yellow ,  with 
bluifli  red,  purple,  dark  Stripes  vaftly  double,  blue, 
blackiihred,  &c.  Some  with  Corniculate  P^t^i/^,  and 
(bme  only  with  plain,  and  how  in  fingle  Flowers 
it  imitates  all  the  Colours  we  (ee  Pigeons  endow'd  with. 
I  fay  it  is  worthy  of  Confideration,  whether  the  Fa- 
rina may  do  this,  fince  I  do  not  underdand  there  has 
been  much  Art  ufed  in  making  the(e  Flowers  break, 
as  Tulips,  or  to  cultivate  a  Set  of  Breeders;  but  that  a 
richer  Soil  may  produce  a  double  Flower;  and  afuitable 
Loam  may  produce  the  Variety  of  Colours;  the  Farina 
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from  (everal  Flowers  may  cccafion  the  Stripes,  aod  th& 
Stamina  arifing  from  the  plain  Petalaj  rather  than  the 
Cornicula J  pouring  out  the  Farina.^  may  caufe 
the  Flowers  with  the  plain  Tetala.  So  that  were  I  to 
extend  this  to  a  great  many  other  Plants ,  and  were 
there  proper  Obfervations  made  upon  them ,  con- 
fiderable  Improvements  might  be  made  upon  this 
Dodrine  of  the  Sexes  of  Plants.  For  after  the  Flowers,, 
we  come  next  to  the  Variegation  of  the  Seed  of  fome 
Plants,  particukrly  the  Phafeoli^  whofe  various  Spots 
and  Colours,  and  even  the  Bigneft  too,  may  very 
much  depend  upon  the  Effluvia  from  the  Farina^  when 
feveral  Kinds  are  (own  together.  For  do  but  con- 
fidcr  three  plain  Colours,  a  White,  Red,  and  dark 
Blue,  and  you  may  obferve  how  many  Defcendants,  and 
what  a  Variety  of  Spotsmay  proceed  from  them  TheLu- 
pinesalfo  in  fome  Meafure  may  be  brought  in  here,  and  1 
know  not  but  that  the  MedicaCochleataFakata  Lunata^ 
may  be  multiply *d  in  its  Variations  after  the  fame 
Manner,  But  it  is  Time  to  proceed  to  another  Experi* 
ment  of  my  Correfpondent  Mr.  Miller. 

Being  perfuaded  to  it  by  an  ingenious  Gardiner,  he 
pull  d  off  all  the  Male-Flowers  of  fome  Melon  Plants 
fo  foon  as  they  appeared  j  but  indead  of  finding,  as  his 
Friend  informed  him,  that  thefe  Flowers  exhauued  the 
Nourifliment  from  the  Fruit  j  he  found  that,  without 
thefe  Flowers,  none  of  the  Melons  would  grow,  fo 
that  he  was  deprived  of  the  Fruit  which  he  ex- 
pc(!}ed. 

As  this  Experiment  is  a  plain  Indication  of  the  Ne- 
cefljty  of  the  Fariaa^  fo  it  confirms  the  Ufe  I  have 
aflign'd  to  the  Leaves,  viz,,  that  by  enrring  the  Ca- 
plUanes  of  the  Leaves,  and  returning,  the  nutritive 
Particles  may  be  more  attenuated  :  So  here,  tiie  Petaloi 

of 
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oF  the  Male-FIowcrs  may  ferve  for  the  lame  Purpofe , 
for  by  t  he  Largenels  of  the  Tubuli  in  thele  Fomifer^ 
Scandentes^  a  gro(s  vifcid  Sap  is  received,  which  even 
the  Leaves  themfelves  are  not  fufficient  to  attenuate, 
fo  as  to  be  fit  for  compoHng  the  more  fubtile  Part 
ef  the  Fruit ;  until  by  repeated  Circulation  through 
the  Petala  of  the  Male-Flowers,  it  may  be  rendered 
fit  for  fuch  a  Purpofe.  Indeed,  the  Female-Flowers 
upon  the  Top  of  the  Rudimentum  FruSus ,  may  in 
fome  Mcafiire  ferve  for  this  Purpofe.  But  as  the  Male- 
Flowers  are,  generally  fpeaking,  more  numerous  than 
the  Female,  fo  their  being  remov'd  muH  deprive  the 
Embrjfones  of  a  very  great  AflTiftance  towards  its  being 
perfeded :  I  may  add,  that  the  Orifices  of  the  Pedicles, 
when  the  Flowers  are  puU'd  o^  mufl  lofe  fo  mucli 
of  the  Sap,  that  the  whole  Plant  muft  be  thereby  fo 
impoverifhed,  as  not  to  be  able  to  bring  forth  the  de- 
ftgn*d  Fruit ;  all  this,  befide  the  Want  of  the  confide- 
rable  Supply  of  the  Farina  F^mndans. 

I  defign'd  to  have  given  a  few  Thoughts  concern- 
ing the  Variegation  ot  Leaves  and  Flowers,  being  un- 
willing to  admit  of  Mr.  Bradley  s  Sicknels  or  VVeak- 
nefs  of  the  Sap  :  But  I  (hall  referve  that  to  a  more 
convenient  Opportunity,  being  at  prefent  intent  upon 
making  fome  farther  Improvements  upon  the  Genera- 
tion and  Nourifhment  of  Plants,  which  I  hope  to  have 
\ie!l  con/irm'd  by  Experiments  made  by  my  good 
Correfpondents  the  Gardiners,  efpccially  this  Mr.  MtU 
hr  and  my  felf.  I  (hall  expecSt  your  Sentiments  of 
thefe,  which  will  be  a  great  Encouragement  to  pro- 
ceed, to 

Tout  Moji  Ohliged^ 

P  A.   B  t  A  IR.. 
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V.  Ohfer^ation  of  an  extraordinary  Height  of 
the  Barometer^  December  ii.  17^1.  By 
Mr.  George  Graham,  Watchmaker^  F^  R.  S. 

Jan.  nth,  1711. 

UPON  Thttrfday  the  lift  of  December  laft,  db- 
ferving  the  Barometer  much  higher  than  ufu- 
al  ;  chat  Evening,  between  Seven  and  Eight  a  Clock, 
I  fill  d  a  Tube  with  very  clean  Qyick-filver,  and  found 
the  Height  a  little  to  exceed  30,7^  Inches.  By  Eight 
the  next  Morning,  a  Wheel-Barometer,  which  hung 
in  the  fame  Room,  had  rifen  One  tenth  of  an  Inch 
higher  than  it  was  the  Night  before,  when  the  Expe- 
riment was  made  ;  at  Ten  a  Clock,  One  fifth  of  an 
Inch  more  :  At  which  Time  it  was  at  the  higheft,  be- 
ing a  little  above  30,81  Inches  ;  for  about  Twelve  at 
Noon  it  was  fenfibly  lower,  and  continued  falling  all 
the  reft  of  the  Day. 

When  the  lower  End  of  the  Tube  was  firft  immersed 
in  the  Ciftern,  the  Quick^lvcr  for  fome  Time  adher  d 
to  the  Crown  of  the  Glafs ,  but  upon  fhaking,  it  fell 
CO  the  Height  above-mention'd. 


VI  A 
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VL  j4  Caution  to  he  ufed  in  examining  the  Spe^ 
cifck  Gravity  of  Solids  y  by  weighing  them  in 
Water.     By  James  Jurin^  M.  D.  R.  5*.  Seer. 

AS  it  is  oftentimes  of  good  Ufe  to  know  the  Spe- 
cifick  Gravity  of  folid  Bodies,    a  great  Num- 
ber of  Experiments  have  been  made  upon  this  Subje<^ 
by  Members  of  the  Rvyal  Satiety^  and  other  Curious 
^Perfons  j  the  Refult  of  which  has  been  publiih'd  in  fe- 
veral  Tables  in  the  Philofofhical  TranfaBionsy  and  elfe  • 
where.    But,  as  it  is  neceflary  that  Experiments  of 
this  Nature  fhould  be  made  with  great  Exaftnefe,  if 
\vc  would  fo  far  depend  upon  them,  as  to  draw  any 
Inferences  from  them  in  Natural  Philofophy,  it  may 
not  be  amifs  to  mention  a  Caution,  u  Inch  is  often- 
times nece/Iary  in  the  making  of  them,  and  which  I 
have  Reafon  to  think  has  been  generally  very  little  re- 
garded.   It  is  this  J  That  when  a  dry,  porous  Body 
is  to  be  weigh'd  in  Water,  in  order  to  difcover  its  Spe- 
cifick  Gravity,  it  is  neceflary,  by  fome  means  or  other, 
to  extricate  the  Air  out  of  all  the  fmall  Pores  and  Ca- 
vities within  it,  that  the  Water  may  have  free  Liberty 
to  enter  and  pervade  them.    Unlets  this  Care  be  ta- 
ken, it  muft  needs  happen,  that  tlie  Air,  which  poP- 
fefles  thole  fmall  Cavities,  and  keeps  the  Water  out, 
will  render  the  Solid  of  lefs  Weight  in  the  Water,  and 
confequently  of  left  apparent  Specifick  Gravity  than 
it  really  is.    Tlie  beft  way  of  avoiding  this  Inconveni- 
ence, is,  to  fet  the  VclTel  of  Water,  in  which  the  fo- 
lid 
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lid  Body  Is  immerged,  under  the  Receiver  of  an  Air^ 
Pump,  and  to  exirad  the  Air  out  of  the  Body  by  that 
means  ;  which  will  be  more  eafily  and  exadly  done, 
if  the  Water  be  firft  heated  over  the  Fire.  And  where 
the  Conveniency  of  an  Air-Pamp  cannot  be  had,  the 
fame  Thing  may  be  done  almoft  as  well,  by  letting 
the  folid  Body  continue  Come  Time  in  boiling  Water 
over  the  Fire. 

But  no  foiid  Body  muft  ever  be  put  into  hot  Water^ 
that  will  in  any  meafure  dillblve^  or  give  a  Tindure  to 
the  Water. 

One  Inftance  of  the  Negled  of  this  Caution,  may 
be  feen  in  the  Accounts  we  have  of  the  Specifick  Gra- 
vity of  the  Stones  taken  out  of  Human  Bladders, 
which  have  been  commonly  found  to  be  but  about 
one  half,  and  (bme  of  them  have  been  no  more  than  a 
fourth  Part  heavier  than  an  equal  Bulk  of  Water. 
From  this  it  has  been  too  haftily  concluded,  that  tliefe 
Stones  are  very  improperly  caird  by  that  Name,  as 
not  at  all  approaching  to  the  Specifick  Gravity  of 
even  the  lighted  real  Stones,  that  we  have  any  Ac- 
count  of. 

Whereas  it  is  much  more  reafbnable  to  fuppofe, 
that  thofe  Stones,  which  have  been  found  to  be  fo 
light,  were  fuch  as  had  been  a  confiderable  Time  taken 
out  of  the  Bladder,  and  confequently  had  loft  much 
of  their  Weight  by  the  Evaporation  of  the  Urine, 
with  which  they  had  at  firft  been  faturated,  and  that 
they  had  afterwards  been  tried  without  the  Caurion 
above- mentioned.  I  would  therefore  beg  Leave  to  re- 
commend it  to  thofe,  who  ihall  examine  the  Specifick 
Gravity  of  the  Human  Calculus^  that  they  will  either 
try  the  Experiment  upon  Stones  frefli  taken  out  of 
the  Bladder,  or  elfe  that  they  will  be  pleas'd  to  ufe  the 

X  above^ 
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above&id  Method,  to  extricate  the  Air  out  oF  their 
Cavities.  If  they  do  this,  I  am  confident  they  will 
meet  with  (bme  Calculi  (as  I  have  done)  exceeding 
the  Weight  of  fome  Sorts  of  burnt  Earthen  Ware  and 
Alabafter,  and  approaching  very  near  to  that  of  Brick, 
and  the  fofter  Sort  of  paving  Stone.  But  it  is  not 
to  be  expeAed,  that  they  Ihould  entirely  equal  the 
Specifick  Gravity  of  Stone,  found  in  the  Earth  ;  be- 
caufe  the  Mixture  of  fome  Portion  of  the  Animal  Oil 
and  Volatile  Salt,  with  the  ftony  Subftance  of  the 
Human  Calculi^  mud  needs  leflen  the  Specifick  Gravity 
of  the  whole  Concrete. 

I  (hall  mention  one  other  Obfervation,  relating  to 
this  Subjed  ;  which,  however  trivial  it  may  ftem,  yet 
to  me  was  very  furprizing,  when  I  accidentally  difco- 
ver  d  it.  It  is,  That  the  Subftance  of  all  Wood  ( as 
Oak,  Fir,  &c.^  is  fpecifically  heavier  than  Water.  To 
prevent  being  mifunderftood,  I  muft  obferve,  that  in 
Wood,  and  other  Vegetables,  there  are  two  Sorts  of 
Veflels  ;  one  of  which  convey  the  Sap,  and  the  other 
contain  only  Air,  for  which  Reafon  they  are  caird 
Air-Veflels.  When  Wood  floats,  or  fwims  in  Water, 
this  Effedl  is  not  owing  to  the  Lightnefs  of  the  Sub- 
ftance of  the  Wood,  but  only  to  its  being  buoy'd  up 
by  the  Air  contain  d  in  the  Veflels  before-faid.  For 
when  the  Air  is  extraded  out  of  thofe  Veflfels,  and  in- 
ftead  thereof  the  \Vater  has  infmuated  it  felf  into  them, 
the  Wood  williink  to  the  Bottom.  As  is  very  eafily  fliewa 
in  fmall  Chips,  or  Shavings  of  Wood,  by  means  of  the 
Air-Pump,  or  an  Infufion  in  boiling,  or  even  in  cold 
Water  for  a  fufficient  Time.  And  the  fame  is  found  to 
fucceed  in  the  Roots,  Stalks,  Leaves,  and  Seeds  of  as  ma- 
ny other  Vegetables  as  I  have  yet  try'd  j  Cork  only  ex- 
cepted J  in  which  laft  I  had  no  Reafon  to  exped  it,  con- 

I  i  fidering 
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(idering  the  particular  Strufture  of  that  Subftance,  as 
defcrib'd  by  the  late  Learned  Dr.  Hook^  in  his  Micro- 
grapbia. 


VII.  A  Lettrr  from  Mr.  Edward  Naifli^  Surgeon 
hi  York,  to  Claudius  Aniyand^  Efq'^  Serjeant^ 
htrgeon  to  his  Majejiy^  and  F.  R.  S.    Concern- 
ing an  Ojpfication  of  the  Crural  Artery. 

Tork^  Sept.  ii.  1721. 

MR.  Co7ifetty  of  Cleveland  in  Torkjhire^  a  Gentle- 
man of  Sixty  feven  Years  of  Age,  who  all  his 
Liic  before    had    enjoy  d   a  perfecft    good  State  of 
Health,  fent  for  inc  on  account  of  a  Mortification, 
which  began  abvt  a  Month  before  on  one  of  his 
Toes,  and  by  gradual  Advances  in  that  Time  had 
reach'd  half  way  his  Leg  j  and  this  without  any  mani- 
feft  Caufe.    This  was  the  State  I  found  him  in  ;  t;;«. 
a  perfeft  Mortification,  or  Spbacelm  of  his  Foot,  and 
half  his  Leg.    In  fuch  a  Cafe,  what  was  to  be  done  ? 
The  Gentleman  faw  himfelf  dying  daily  by  Piece- 
nieal  ;  but  Heart-whole,  as  he  exprcft'd  it,  and  had  a 
pretty  good  PuKe.     I  propofed  Amputation,   as  the 
only  Remedy,  which  (I  told  him)  would  give  him 
(bme  Chance  for  his  Life  ,•  tho'  the  Odds  v;as  againfl: 
him.     This  he  readily  confented  to  ;  and  as  foon  as  I 
could  get  my  Dreflings  ready,  I  went  about  the  Opera- 
tion ;  aflifted  by  Mr.  Mitford^  a  Surgeon  of  Korrb.':!' 
krton^  and  Mr.  Moon  of  Stochon^  who  bc;orc  hac  ::r- 
t«\rded  the  Gentleman. 
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The  Leg  being  taken  off  at  the  ufual  Place,  (which 
was  four  Inches  above  the  Mortification )  about  two 
or  three  Ounces  of  Blood  ifliied  out  from  the  Muf- 
cular  Part ;  but  upon  flackening  the  Turniket,  in  or- 
der to  look  for,  and  tye  the  Artery,  not  one  Drop  of 
Blood  flow'd  out ;  to  my  no  fmall  Surprize.    And  up- 
on feeling  the  Extremity  of  the  Artery ,  I  found  it 
hard  and  callous  ;  however,  I  (ecur  d  it  by  a  Liga- 
ture, as  ufual,  and  drefs'd  the  Stump.    The  Patient 
(who  had  born  the  Operation  with  the  greatefl  Refo- 
lution )  being  put  to  Bed,  I  was  defirous  to  examine 
the  Leg  ;  and  having  diile<fted  the  Artery,  with  its 
two  confiderable  Branches  as  far  as  the  TarfuSy  I  found 
them  for  the  moil  part  oflified  ;  that  is  to  fay,  the 
Trunk,  where  it  was  amputated,  was  oflTified  about 
two  thirds  of  its  Circumference.    About  a  Quarter 
of  an  Inch  lower,  the  whole  was  bony,  leaving  fo 
fmall  an  Orifice,  that  it  would  only  admit  of  a  Hog  s 
Briftle  ;  not  a  very  fine  Probe,  that  I  endeavour'd 
to  introduce.     A  little  lower,    it  was  on  one  fide 
bony,  on  t'  other  membranous  ;  then  again  an  entire 
Cafe  of  Bone.    Here  and  there,  for  the  Breadth  of  a 
Barly-Corn,  there  would  be  no  Bone  at  all.    I  open'd 
about  two  Inches  of  the  internal  Branch  immediately 
above  the  Malleolus^  it  appearing  blacker  than  the  refl. 
After  it  had  been  wafhd,  I  found  in  it  about  two 
or  three  Drops  of  coagulated  Blood  ;  and  now  'tis  ex- 
panded and  dry'd,  'tis  one  entire  Lamina  of  Bone,  as 
thick  as  the  Shell  of  a  Pigeon  s  Egg,  and  of  an  un- 
equal Surface.    I  difieded  three  Ramifications  of  this 
internal  Branch  into  the  Foot ;  only  one  of  them,  had 
a  very  fmall  Bit  of  Bone  in  it^  about  half  an  Inch 
from  the  Trunk.    The  other  great  Branch,  that  runs 
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on  the  Ligament  that  ties  the  Fociles  together)  was 
not  fo  much  oflified  as  that  which  I  have  de- 
fcribed. 

This  OiTification  ( which  is  the  compleateft  of  any 
I  have  yet  heard  of)  was,  no  doubt ,  the  Caufe  of 
the  Mortification,  and  of  the  Death  of  my  Patient, 
which  follow'd  four  Days  after  the  Amputation ,  as 
Mr.  Mitford  inform'd  me,  being  obh'g  d  to  leave  him 
the  next  Morning ;  though  I  fhould  have  been  curious^, 
had  I  been  prelent,  to  have  feen  how  high  the  Ofli- 
fication  reach'd. 

I  muft  obferve  to  you,  That  this  bony  Shell,  or 
Lamina^  was  contain'd  within  the  Tunicles,  or  Coats 
of  the  Artery.  I  don't  doubt,  but  thefe  Cafes  arc 
more  common  than  wc  imagine.  For  when  we  fee 
Mortifications  feize  the  Extremities  of  Aged  PeojJe,. 
which  we  commonly  attribute  to  a  Decay  of  Na« 
ture,  or  an  Extindion  of  the  Vital  Warmth  ,•  this,  I 
believe,  is  often  the  Caufe.  And  I  am  the  more  in- 
clined to  think  fo,  from  two  or  three  parallel  Cafes 
I  have  been  concern  d  in>  fmce  I  came  into  Torkr 

I  am,  &c» 

Edward  Nai/b, 
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VIIL  Att  Account  of  a  Rainbow  feen  on  the 
Ground.  Communicated  in  a  Letter  from  the 
Reverend  Ben).  Langwith^  D.  D.  ReBor  of 
Petworthj  to  Dr.  Jurin^  Seer.  R.  S. 

Petfporthy  Dec.  17.  1711. 

ON  the 7th of  Septembef  lad,  about  Nine  in  the 
Morning,  I  was  riding  with  fome  Friends  over 
Fort- Mead  near  Oxford.  The  Morning  had  been 
Mifty,  and  the  Grafs  was  very  wet  with  the  Dew.  We 
had  not  been  long  out,  before  the  Air  clear  d  up^ 
and  the  Sun  began  to  (hine  very  bright.  We  (bon  af- 
ter bad  the  Satisfaction  of  feeing  a  Rainbow  upon  the 
Ground,  whofe  Colours  were  very  near  as  lively  as 
thofe  of  the  comnion  Irh :  This  was  extended  upon 
the  Ground  for  fbme  Hundreds  of  Yards,  and  tht 
Colours  were  fb  flrong^  that  it  might  hav€  been  (een 
much  farther,  had  it  not  been  terminated  by  the  Bank, 
and  Hedge  of  the  Field..  It  is  hardly  worth  while  to 
obferve,  that  it  continually  chang'd  its  Pkce  as  we 
mov  d  along,  fince  this  is  no  more  than  happens  in 
other  Rainbows^  The  more  remarkable  Particulars 
were  thefe : 

xft.  That  the  Figure  of  it  was  not  round,  but  ob« 
long ;  being  as  I  conceive ,  a  Portion  of  an  Hj^ 
perbola. 

2.  That  the  Convex  Part  of  it  was  turn'd  towards 
the  Eye,  and  the  Vertex  was  at.  a  fmall  Didance  be* 
fore  us.  3«  That 
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^.  That  the  Colours  took  up  Icfs  Space,  and  were 
much  more  lively  in  thofc  Parts  of  the  Iris  that  were 
near  us,  than  in  thofe  at  a  Diftance. 

Thcfc  Phanomina  may  cafily  be  accounted  for,  by 
comparing  this  Iris  D  C  E,  Fig.  x.  with  the  common 
Iris  k  i  E  e  formed  by  Drops  falling  in  the  Air  at  a 
fmall  Diftance  from  the  Eye  of  the  Spectator,  H,  and 
touching  the  Ground  with  the  lower  Part  of  its  Arch 
in  E,  the  vertical  Point  of  the  Iris  D  C  E.  Produce 
the  Cone  H  k  i  E  e  :  Its  Interfedion  with  the  Plane 
of  the  Horizon  will  give  the  Figure  of  the  Iris  D  C  E. 
Hence  it  follows, 

ifl.  That  as  the  Angle  e  H  G  happens  to  be  greater, 
equal  to,  or  le(s  than  90  deg.  the  Figure  will  be 
znHjperbolay  Farabola^  or  Bllipjis. 

a.  That  as  the  Sun  was  about  30  deg.  high,  when  we 
vicw'd  the  Fb^nomenay  the  Iris  was  an  Hyperbola. 

3 .  That  the  Arches  of  the  fame  Irisj  confiding  of 
Colours  of  diflerent  Refrangibility,  may  alfo  in  fome 
Cafes  be  different  Sedions  of  the  Cone. 

4.  That  fmccthe  Angle  e  H  F  is  always  given  j  from 
the  Height  of  the  Point  of  View  H  G,  and  the  Sun  s 
Altitude  SLA,  the  Dimenfions  of  thefe  Iriss  are 
cafily  dctcrmin  d, 


7  am^  &c. 


Ben.  Langwitlu 
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IX.  Epifiola  Domini  hntotiijv.  » Lccuwenhock^ 
R.  S.  S.  de  OfcnliSy  fi^e  Sphraculis  FoUorHm 
Buxi^  item  de  lanugine  Malarum  ferpcorum 
A^  Cydoniamm. 

Velphis^  15.  Januarij  ij2i. 

NU  P  E  R  Cogttationem  meam  converei  ad 
Frondes  Arbonun  noftratium,  tacitufque  mc- 
ditabarnuin  &  ilke  forfitan  Ofculis  fint  infirvi&x  ;  cum 
igitur  in  Area  mea  duas  haberem  Arbufculas,  five 
Plantas  iUius  Buxi,  quae  Vulgo  Palma  Ceres  appellatur, 
folium  ex  iis  unum  decerpfi,  6c  in  partes  divulfum  ope 
Microfcopij  contemplatus  fum.  Turn  vero  partes  il- 
las,  per  quas,  Tranfpiratio  vel  Exhalatio  fit,  clarifiime 
vifu  diftinxi.  Adhsc  complures  percepi  exiguiffimos 
Hiatus,  qui  lucem  tranfmittebant :  Q^os  tamen  com« 
modius  majorique  numero  percepi,  cum  partes  pra?- 
did:i  folij  aliquanto  efient  ficciores. 

Cum  prarterea  fupra  porticum  Domus  mea?,  quae  Por^ 
ticus  plum  boconteda  eft,  alia  ftaret  Arbufcuk  Buxi ; 
quardam  ilHus  Foliola,  partim  adhuc  virentia,  partim. 
exficcata,  mihi  adferenda  curavi,  ut  illorum  Texturam^ 
Quantum  polTibile  efiet,  inveftigarem :  Quod  eo  Succefiu 
teci ;  ut  iftiufmodi  Ofcula,  five  Spiracula,  in  foliis  iftis 
clai^ius  Vifii  perceperim,  quam  in  ullis  unquam  Frudibus 
ante  percepifiem.  Ut  autem  Multitudinem  Ofculorum, 
quae  in  tali  Foliolo  percepi,  velut  Oculis  expoficam 
haberem ;    Folium   Buxcum    Lineali  impofui  cupero, 

quod 


(  ag^  ) 

quod  in  varias  partes  diftindum  erat:  Comperlque 
Longttudinem  Folij  parem  efle  ononis  portibus  Pol> 
lids,  in  decem  partes  diftributi ;  Folij  vero  Latitudi- 
netn  cum  medietate  polUd,  five  quinque  decimis  par- 
tibus  exsequari. 

Jam  vero  ponamus  tali  Foliolo  Figuram  e(Ie  Ova^ 
tarn  ;  adhsec  Latitudineme^us  atqueLongitudinemcon- 
jungamus:  Turn  exfuigec  numerus  x),  cujus  di- 
midium  fit  6  \,  Dein  ponamus  idem  Fdiolum,  poft  iflam 
Latitudinis  atque  Lon^tudinis  conjundionem,  inftar 
Circuit  efie  rotundum ;  illiu(que  Diametrum  6  ^  de- 
cimis Pollicis  partibus  ex  aequo  refpondere. 

Exinde  juxtt  Foiiolum  ante  didum,  locavi  Pilum 
Porcioum ;  quern  adhibito  Microlcopio  coatemplatus 
judicavi  duodecim  Buxi  Ofcula,  fi  fibi  contigua  ja* 
Cerent,  cum  Diametro  Pili  Pordni  Lx>ngitudine  exae- 
quari ;  Sexaginta  vero  Pilos  Porcinos  judicabam  Mag- 
nitudinis  efie  poUicaris.  Sequitur  decimam  quamque 
Pollicis  partem  fex  Diametris  Pilomm  Porcinorum 
Longitudine  parem  ede ;  dimidiatam  vero  Diametroa 
Folioli  Buxei  cum  19^  Diametris  Pilomm  Porcinorum 
cxacquari.  Quae  19  i  Diametri,  fi  duodecies,  id  eft  jux- 
tx  numerum  Oiculorum,  mukiplicentur ;  efficitur  nu- 
merus X34,  quam  Longitudinem  dimidiatus  Folioli 
Buxei  circulus  ex  antedidis  babet 

Ut  autem  quid  tali  Circulo  contineatur  fiippute- 
mus,  primo  cumGeometris  ftatuendum  eft;  qus  pro- 
portio  eft  numeri  14  ad  numerum  1 1 ,  eandem  Pro- 
portionem  e^  inter  numerum  quadratum  Diametri 
cujufvis  Circuii,  &  ea  quz  Circulo  ipfo  continentur. 
Sequitur  unam  Folij  Buxei  Superiiciem  Ofculis  171090 
pncditam  efle.  Cum  autem  altera  Superficies  baud 
paucioribus  inftruda  fit;  tandem  exfurget  numerus 

*  Ofcu' 
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Orculoruffl  3  441  So,  quorum  Ope  Peripiratio  &  Ex- 
halatio  fiat. 

Cum  Lanuginem  illam,  qux  Mala  Perflca,  vulgo 
Montana  conveftit,  nupera  iEftate  fine  Mlcrofcopio  con- 
iiderarem  ;  Fruftula  qusedam  Mali  Perfici,  ex  coiticc 
excila,  ante  Microfcopium  collocavi.  Turn  vero  ju- 
dicabam  Floccos  illos  Laneos  Multitudlne  pares  e(Ie 
Ofculis  per  cutem  Mali  Perfici  difFufis.  Et  quemad- 
modum  Ofcula  Frudluum  velut  inter  duo  labiola  pa- 
tefcere,  nee  plane  rotunda  fed  aliquantulum  oblonga 
ede,  jam  ante  monui  ;  fie  Flocci  Lanei,  ex  Ofculis 
didis  efflorefcentes ,  non  omnino  rotundi  funt,  fed 
nonnihil  plani.  Sed  &  complurcs  in  medio  Ruga 
quadam  notatos  efie  videbam. 

Ut  autem  Multitudinem  Ofculorum  halitus  exfpi- 
rantium  palam  proponam ;  unique  ingentem  nume- 
rum  exhalantium  humorum  ,  qui  Aerem  ingreffi  in 
particulas  oblongas,  fed  alias  aliis  longiores  fpifiefcunt^ 
Oculis  fubjiciam;  exiguam  Mali  Perfici  portionem 
delineari  &  in  Icone  3  per  ABCDEFG  indicari 
curavi,  Ubi  quidem  A  B  F  G  perpufiUum  efl:  Fruftum 
Mali  et  Corticis  Perfici,  per  B  C  D  E  F  lanugo  Malo 
adha^refcens  defignatur. 

Magnitudinem  didi  Fruftuli,  per  Iconem  defignati, 

fic  a^ftimare  poteris  :  Tres  Vultus  mei  Pilos  Microf- 

copio  applicatos  habebam,  quos  Pidori  pod  Iconis 

modo  didx  Delineationem  intuendos  exhibui.   Cum 

deinde  ejufdem  Iconis  Longitudincm,  a  G  ad  A  in  16 

Partes  diftribuifilem ;  rogavi    quot    latorum  pilorum 

Diametros  in  ilia  Iconis  Longitudine  contineri  judica- 

ret ;  qui,  ne  oSo  quidem  refpondit.    Qtiod  fi  vecum 

efi^   iiatuamus,    quam   incredibili  Floccorum  Lane- 

orum  Multitudine  accede  eft  Malum  Petficum  circurn* 

veftiri ' 

K  k  Cur 
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Cum  poftca  Mala  five  Pyra  Cydoriia  permatu'' 
ruiflent,  qualdam  etiam  Mali  Cydonij  particulas  ad 
Mlcrofcopium  applicavl ;  &  Lanuginem,  qua:  ex  Malo 
Cydonio  exhalatur,  neque  Lanugini  Mali  Pcrfici  Copi^ 
cedit,  delineandam  curavi  ;  quae  omnia  in  Icone  4  de* 
fignata  vides  per  H  I  K  L  M  N  O.  Ubi  H  I  N  O 
perparva  eft  portio  Mali  Corticilque  Cydonij ,  per 
I  K  L  M  N  Lanugo  ex  Malis  Cydoniis  exfudans  in* 
dicatur.  Qua:  Lanugo,  licet  in  Cydoniis  longior  quam 
in  Perficis,  non  tamen  in  illis  erigitur,  ficut  in  iflis  ;  (ed 
crifpando  fibi  invicem  impleditun 


X.  Remarks  on  fame  Attempts  made  towards  a 
perpetual  Motion^  by  the  Kevfrend  Dr,  Defagu.-; 
licf  s.  F,  R,  S, 

TH  B  Wheel  at  Hep-Cafely  made  by  Monfieur  Or* 
fireus  and  byhim  calfed  a  perpetual  Motion,  has 
©f  late  been  fomuch  talk'dof,  on  Account  of  its  wonder- 
ful Fbanomena,  that  a  great  many  People  have  believed 
it  to  be  adjually  a  ftlf-moving  Engine  j  and  according- 
ly have  attempted  to  imitate  it  as  fuch.  Now  as  a  great 
deal  of  Time  and  Money  iy  fpent  in  thofe  Endeavours, 
I  was  willing  (  for  the  Sake  of  thofe  that  try  Experi- 
ments with  that  View)  to  Ihew  that  the  Principle, 
which  raoft  of  them  go  upon  is  falfe,  and  can  by  no- 
Means  produce  a  perpetual  Motion. 

They  take  it  for  granted,  that  if  a  Weight  defcend- 
ing  in  a  Wheel,  at  a  determinate  Diftance  from  the 
Centre,  docs  m  its  Afcent  approach  nearer  to  it ;  fuch 

a  Weight 
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a  Weight  in  its  Defcent  will  always  preponderate,  and 
cattfe  a  Weignt  equal  to  it  to  rife,  provided  it  comes 
nearer  the  Centre  in  its  Rife;  and  accordingly  as  it 
felf  rifesi  will  be  overbalanced  by  another  Weight  eqnal 
to  it ;  and  therefore  they  endeavour  by  various  G)ntri« 
vances  to  produce  that  Efied,  as  if  the  Confequence  of 
it  would  be  a  perpetual  Motion. 

But  I  (hall  (hew,  that  they  miftake  one  particular 
Cafe  of  a  general  Theorem^  or  rather  a  Corollary  of  it, 
for  the  Theorem  it  felf.     The  Theorem  is  as  follows : 

Theor.  If  one  Weight  in  its  Defcent,  does  by  Means 
of  any  Contrivance,  caufe  another  Weight  to  afcend 
with  a  le(s  Momentum  or  Qiiantity  of  Motion  than  it 
feif,  it  will  preponderate  and  raife  the  other  Weight. 

Cor.  I.  Therefore  if  the  Weights  be  equal,  the  def- 
cending  Weight  muft  have  more  Velocity  than  tho 
afeending  Weight,  becaufe  the  Momentum  is  made  up 
of  the  Weight  multiplied  iuto  the  Quantity  of  Mat- 
ter. 

Cor.  2.  Therefore  if  a  Leaver  or  Balance,  have  c- 
qual  Weights  faftentl  or  hanging  at  its  Ends,  and  the 
ttrachia  be  ever  fb  little  unequal,  that  Weight  will  pre- 
ponderate,  which  is  fartheft  trom  the  Centre. 

SCHOLIUM. 

This  Second  Corollary  caufes  the  Miftake ;  becaufe 
thofe^  who  think  the  Velocity  of  the  Weight  is  the 
Line  it  defcribes,  exped  that  that  Weight  (hall  be 
overpoised,  which  defcribes  the  fhortefl  Line,  and  there- 
fore contrive  Machines^  to  caufe  the  afcending  '«Veight 
to  deferibe  a  (horter  Line  than  the  defcending  Weight. 

K  k  X  As 
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As  for  Example,  in  the  Grcle  A  D  B  a  (  f(f.  5". )  the 
Weights  A  and  B  being  fuppofed  equal,  they  imagine, 
that  if  (  by  any  Contrivance  whatever )  whilft  the 
Weight  A  deteribes  the  Jre  A  a,  the  Weight  B  is 
carried  in  any  Arc^  as  B  b,  ib  as  to  come  nearer 
the  Centre  in  its  rifing,  than  if  it  went  up  the  Jre  B  D ; 
the  faid  Weight  Ihall  be  overpois'd,  and  confequently, 
by  a  Number  of  fuch  Weights-,  a  perpetual  Motion  will 
be  produced. 

This  is  attempted  by  feveral  Contrivances,  which 
all  depend  upon  this  falfe  Principle  ;  but  I  fliall  only 
mention  one,  which  is  reprefented  by  Eg.  6,  where 
a  Wheel  having  two  parallel  Circumferences,  has  the 
Space  between  them  divided  into  Cells,  which  being 
carv'd ,  will,  (  when  the  Wheel  goes  round  )  caufc 
Weights plac'dloofe  in  the  faid  Cells,  to defcend on  the 
Side  A  A  A,  at  the  outer  Circumference  of  the  Wheel } 
and  on  the  Side  D  to  afcend  in  the  Line  B  b  b  b,  which 
comes  nearer  the  Centre,  aud  toucheJs  the  inner  Cir- 
cumference of  the  Wheel.  In  a  Machine  of  this  Kind, 
the  Weights  will  indeed  move  in  fuch  a  Manner,  if  the 
Wheel  be  turn'd  round,  but  will  never  be  the  Canfe 
of  the  Wheels  going  round.  Such  a  Machine  is  men- 
tioned by  the  Marquis  of  Worcejler,  in  his  Century  of 
Inventions  in  ihe  following  Words,  N°.  5(J. 

"  To  provide  and  make  that  all  the  Weights  of  the 
•*  defcenaing  Side  of  a  Wheel,  fliall  be  perpetually 
"  farther  from  the  Centre,  than  thofe  of  the  mount- 
•*  ing  Side,  and  yet  equal  in  Number,  and  heft  to 
**  the  one  Side  as  the  other.  A  moft  incredible  thing, 
"  if  not  feen  j  but  tried  before  the  late  King  (of  blef- 
"  fed  Memory  )  in  the  Tower  by  my  Di  regions,  twa 
"  extraordinary  Ambafladors  accompanying  his  Ma- 
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^  jcfty,  and  the  Duke  of  RzchmtrnJ^  and  Duke  of  Ha^ 
"  miltonj  with  moft  of  the  Court  attending  him.  The 
**  Wheel  was  fourteen  Foot  over,  and  had  fourty  Weights 
^  of  fifty  Pounds  a  Piece.  Sir  WiOiatn  Balfote^  then 
•*  Lieutenant  of  the  Towers  can  juftify  it,  with 
**  feveral  others.  They  all  faw,  that  no  foonef  thefe 
^^  great  Weights  pafled  the  Diameter  Line  of  the  lower 
•*  Side,  but  they  hun^  a  Foot  farther  from  the  Centre  j 
'^  nor  no  (boner  pafled  the  Diameter  Line  of  the  upper 
^^  Side,  but  they  hung  a  Foot  nearer  Be  pleafed  to 
[^  judge  the  Con(equence. 

Now  the  Confeauence  of  this,  and  fuch  like  Ma- 
thinesj  is  nothing  lefs,  than  a  perpetual  Motion ;  and 
the  Fallacy  is  this.  The  Velocity  of  any  Weight  is 
not  the  Line,  which  it  defcribes  in  General,  but  the 
Height  that  it  rifes  up  to,  or  falls  from,  with  refped: 
to  its  Diftance  from  the  Centre  of  the  Earth.  So  that 
when  the  Weight  (  Fig.  5. )  defcribes  the  Are  A  a,  its 
Velocity  is  the  Line  A  C,  which  fbews  the  perpen- 
dicular Delcent  ( or  meafures  how  much  it  is  come 
nearer  to  the  Centre  of  the  Earth  )  and  like  wife  the 
Line  B  C  denotes  the  Velocity  of  the  Weight  B,  or  the 
Height  that  it  rifes  to,  when  it  afcends  in  any  of  the 
Arcs  B  b,  inftead  of  the  Arc  B  D :  So  that  ia  this  Cafe, 
whether  the  Weight  B  in  its  Afcent  be  brought  nearer 
the  Centre  or  not,  it  lofes  no  Velocity,  which  it  ought 
to  do,  in  order  to  be  rais'd  up  by  the  Weight  A.  Nay, 
the  Weight  in  rifmg  nearer  the  Centre  of  a  Wheel, 
may  not  only  not  lofc  of  its  Velocity,  but  be  made 
to  gain  Velocity,  in  Proportion  to  the  Velocity  of  its 
counterpoifing  Weights,  that  defcend  in  the  Circum- 
ference of  the  oppofitc  Side  of  the  Wheel ;  for  if  we 
confider  two  Rad/j  of  the  Wheel,   one  of  which  is 

4  Hori- 
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Hoikontal)  and  the  other  ( fasten  d  to  aad  morlng 
with  it  )  inclin  d  under  the  Horizon  in  an  Angle  of 
60  dcgr.  C  Fig.  7. )  and  by  the  Defcent  of  the  End  B 
of  the  Radius  B  C,  the  Radius  C  D  by  its  Motion 
caufes  the  Weight  at  D^  to  rife  up  the  Line  pP,  whieh 
is  in  a  Plane  that  ftops  the  faid  Weight  fifom  rifing  in 
the  Curve  DA,  that  Weight  will  gain  Velocity,  and 
in  the  Beginning  of  its  Rife,  it  will  have  twice  the 
Velocity  of  the  Weight  at  B }  and  confequently,  in- 
dead  of  being,  raised,  wiU  overpoife,  if  it  be  equal 
to  the  lafl:  raeotioned  Weight.  And  this  Velocity 
will  be  fb  much  the  greater,  in  Proportion  as  the  Angle 
A  C  D  is  greater,  or  as  the  Plane  P  p  (  along  which 
the  Weight  D  muft  rife  )  is  nearer  to  the  Centre.  In* 
deed  if  the  Weight  at  B,  Fig.  y .  could  by  any  Means 
he  lifted  up  to  A,  and  move  in  the  Arc  fi  b,  the  End 
would  be  anfwer  d  ;  becaufe  then  the  Velocity  would 
l)e  diminifhed,  and  become  B  C 

Experimeta  (  Fig.  7.  ^ 

Take  the  Leaver  BCD,  whofe  Brachia  are  equal 
in  Length,  bent  in  an  Angle  of  no  degr.  at  C,  and 
moveable  about  that  Point  as  ifs  Centre :  In  this  Cafe, 
a  Weight  of  two  Pounds  hangmg  at  the  End  B  of  the 
horizontal  Part  of  the  Leaver,  will  keep  in  Aquiltbrio 
a  Weight  of  Four  Pounds  hanging  at  the  End  D.  But 
if  a  Weight  of  one  Pound  be  laid  upon  the  End  D  of 
the  Leaver,  fo  that  in  the  Motion  of  D  along  the 
Arc  p  A,  this  Weight  is  made  to  rife  up  againft  the 
Plane  P  p  (  which  divides  in  half  the  Line  A  C  equal 
to  C  B  )  the  faid  Weight  will  keep  in  jEquilihio  two 
•Pounds  at  B,  as  having  twice  the  Velocity  of  it,  when 

the 
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the  Leaver  begins  to  move.    This  wlO  be  evident,  if! 
you  Jet  the  Weight  4.  hang  at  D,  whilft  the  Weight  ». 
ies  above  it :  For  if  then  you  move  the  Leaver,  the: 
Weight  I  will  rile  four  times  as  faft  as  the  Weight  4, 


XL    A  Method  fir  rowing  Men  of  War  in  a 
CaUh,  ComuiHtticated  by  Monftenr  Da  Q}iet. 

'  I  'O  perfed  the  Art  of  Navigation,  Two  Thing? 

1  feem  principally  wanting  j  viafc  An  eafy  Me- 
diod  for  finding  the  Longitude  at  Sea  ;  and  a  Way  to 
give  a  Veflel  its  Courfe,  when  there's  no  .Wind  llir- 
ring- 

I  flatter  my  (elf  to  have  found  the  lad ;  and  hope 
to  make  it  appear,  by  Reafon  and  Experiment,  That 
a  Man  of  War  may  make  a  League  an  Hour  in  a 
Calm,  by  Means  of  revolving  Oars,  which  are  eafily 
apply'd  to  the  Sides  of  the  Ship,  without  occafioning 
any  Incumbrance  :  As  I  ihall  make  apoear  by  the  foK 
lowing  Account,  after  having  deliver  a  my  Notion  of 
the  Motion  of  Bodies  in  Fluids. 

A  Body  fwims  upon  Water,  when  it  weighs  lels 
than  the  Volume  of  Water,  whole  Place  it  takes  up ; 
and  it  finks  more  or  left  in  the  Water,  only  in  propor- 
tion as  its  Volume  is  more  or  leis  increas'd. 

A  Body  lying  in  ftiU  Water,  is  as  it  were  in  JEquilt' 
brio  i  the  lead  Effort  gives  it  Motion,  and  makes  it 
lofe  that  ^Equilibrium.  If  the  Effort  be  continued,  tho* 
ever  fo  little,  the  Motion  it  communicates  will  be  ve- 
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rv  fenfible.  H<W  great  foever  the  Weight  of  the  Bo-. 
Ay  be,  whea  once  it  is  in  Motion,  it  will  always  con- 
tinue fo,  if  nothing  hinders. 

Upoo  thele  Principles,  I  confider  the  Motion  a  Vef- 
n.!  receives  by  means  of  Oars,  and  the  Application  of 
Hands  that  let  it  a-going.  The  Impetus  of  the  Hand, 
apply  d  at  one  End  of  the  Oar,  and  the  Refiftance  the 
Water  makes  againft  the  other  End,  are  both  imprcfs'd 
upon  the  Point,  where  the  Oar  irefts  upon  the  Vef- 
fcL  This  Point  is  like  the  Fulcrum  of  the  common 
Leaver,  w!iich  always  bears  the  Sum  of  the  Weights 
at  both  Ends,  befides  the  Weight  of  the  Leaver  it 
felf :  So  that  the  greater  the  Effort  is  at  one  of  the 
Oars,  and  the  Refinance  at  the  other,  fo  much  the 
greater  is  the  Impreflion,  which  the  Point  or  Fulcrum 
receives,  in  order  to  its  being  put  in  Motion.  A  Gal- 
ley, with  two  Oars  only,  would  go  as  faft  as  it  does 
with  the  ufual  Number  j  provided  the  fame  Number 
of  Hands  were  apply'd  with  equal  Vigour  to  the  two 
Oars,  and  the  Oars  were  ftrong  and  broad  enough  to 
make  the  neceflary  Refiftance  :  Becaufe  then  the  Ful- 
crum of  the  two  Oars  would  receive  as  much  Impref^ 
fion,  as  all  the  Fulcra  of  the  common  Oars  taken  to* 
gether. 

This  Confideration  put  me  at  firft  upon  contriving 
a  Way,  how  to  apply  a  greater  Number  of  Hands  to 
the  common  inclined  Oars  j  but,  after  feveral  Tryals, 
I  threw  them  afide,  and  made  u(e  of  perpendicular 
Oirs  ;  becaufe  tlie  firft  do  only  skim  the  Water,  and 
fwhen  the  Sea  is  rough,  and  the  Waves  run  high)  they 
don't  take  Water  oftentimes^  and  fo  become  ufeleft. 
For,  in  this  Cafe,  the  Rowers  are  tript  up,  for  want  of 
meeting  a  Refiftance, 
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This  Inconvenience  is  avoided  by  the  revolving 
Oars ;  becaufe  they  take  the  Water  perpend icularly, 
and  enter  far  enough  not  to  mifs  it  :  And  if  the  Water 
(hould  happen  to  evade  the  Stroke,  the  Rowers  would 
not  be  fo  incommoded  j  becaufe  they  would  be  fup- 
ported  at  every  Vibration ,  which  is  only  of  three 
Foon  Befides,  in  the  Ufe  of  inclined  Oars,  more  than 
half  the  Time  is  loft,  in  raifing  and  recovering  the 
Oar,  before  they  give  the  Stroke  j  which  makes  tl^e 
Vejfftl  move  by  fits  and  jerks,  fo  that  the  People  aboard 
feel  (as  it  were)  every  Stroke  of  the  Oars  when  they 
play  ;  whereas,  the  revolving  Oars  always  move  equal- 
ly, and  fucceed  one  another  without  Lofs  of  Time ; 
which  makes  the  Veflel  move  uniformly,  without  af- 
fe(^ing  thofe  who  are  aboard. 

It  is  to  be  obferv'd  too,  that  a  Gaily  built  on  pur- 
pofe  for  the  Ufe  of  inclined  Oars,  would  not  be  fo  pro- 
per as  another  Veflel  for  perpendicular  Qars  ;  becaufe 
the  Gaily  has  a  confiderable  Length  and  but  little  Height 
above  the  Water. 

Having  propofed  this  Invention  to  the  Court  of 
FrancCj  I  was  fent  to  Havre  de  Grace^  to  make  a 
Tryal,  v«)iich  had  the  Approbation  of  the  Intcndanr. 
He  made  his  Report,  That  the  Officers  at  firft  objed- 
ed  to  the  Invention;  but  as  for  his  own  part,  the 
mote  particularly  he  confider'd  it,  the  more  he  was 
convinc  d  of  its  Ufefulnefs.  I  was  afterwards  fent  to 
MarfeiUes^  where  I  made  feveral  Tryals  on  board  a 
Gaily  ;  the  Swiftnefs  of  which  was  compar'd  with  that 
of  another  Gaily,  equipped  as  ufual.  M.  de  ChazeUcs^ 
a  Member  of  the  Royal  Academy  of  Sciences^  and  En- 
eineer  of  the  King  s  Gallies,  had  Orders  to  make  his 
^  L  1  Obfer- 
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Obfervations ,  and  fend  em  to  Court :  A  Copy  of 
M^ich  he  gave  me,  fign  d  with  his  own  Hand,  and  is 

as  follows. 

The  Report  of  Monficur  de  Cha%eUes. 

An  Experiment  of  the  Swftnefs  of  a  Gaffjy  with  per* 
penaicular  revolving  Oarsj  invented  bj  Monjieur  Da 
Quet ;  compard  with  that  of  a  common  Gaily.  Made 
at  Marfeilles,  &c. 

At  10  h.  3  min.  in  the  Morning,  the  Superh  Gdlly 
quitted  her  Station  over-againft  the  Auguftinsy  in 
order  to  fall  down  to  the  Chain. 

At  10  h.  II  m.  ihe  came  to  the  Chain. 

At  10  h.  6  m.  the  Machine  Gaily  quitted  her  Stati- 
on, at  the  innermoft  Part  of  the  Port.  She  had 
three  Machines  on  each  fide. 

10.  13.  She  came  to  the  Chain. 

10.  19.  The  two  Gallies  abreaft.  Both  row  with 
their  whole  Crews. 

70.  2  5*  Th^  Superbe  ^z{!Cts ;  and  then  vows  only 
with  the  hinder  part  of  her  Crew. 

10.  17.   The  Machine  Gaily  pafles. 

10.  z8.  Both  row  with  their  whole  Crcws- 

10.  30.  The  Super  be  Gaily  pafles  ;  and  then  rows 
only  with  the  fore  part  of  her  Grew. 

10.  31.  The  Machine  Gaily  pafles ;  upon  which 
the  Si4perbe  Gaily  claps  on  more  Oars,  till  fiich 
Time  as  (he  has  acquir  d  the  fame  Velocity  with 
the  Machine  Gaily  :  And  it  appear  d,  that  witli 
fcven  or  eight  Oars  Uis  than  her  Complement 
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on  each  fide,  flic  kept  up  with  the  Machine  Gai- 
ly ;  making  about  xoo  Rowers,  which  was  the 
Number  of  the  Machine  Gaily  s  Crew.  There 
was  a  little  Wind  a-head,  which  retarded  the  5fr- 
peth  fomething  more  than  it  did  the  Machine 
Gaily  ;  becaufe  the  Superbe  had  her  Mafts  and 
Yard- Arms  (landing,  and  the  other  not. 

10.  43.  Came  to  the  Moorings  of  the  Ijles.  The 
Sign  given  for  turning. 

10.  47,  The  Superbe  was  come  about.  Tt  ap- 
peard,  that  the  Machine  Gaily  was  confiderably 
quicker  in  turning  than  the  Superbe. 

10.  30.   They  came  again  into  Port. 

By  this  it  appears,  that  the  Machine  Gaily  has  z 
condderable  Advantage  over  the  common^  one,  in  quit- 
ting her  Station,  and  acquiring  her  firfl  Motion  :  For, 
in  (even  Minutes,  (he  ran  the  whole  Length  of  the 
Port }  having  quitted  her  Station  by  means  of  her 
Oars,  without  towing  her  felf  by  her  Moorings  ;  which 
is  what  another  Gaily  would  not  have  efre(9:ed,  but 
very  (lowly.  And  the  Superbe  Galty,  after  flie  had 
mov'd  from  her  Station,  was  eight  Minutes  in  going 
a  lefs  Diftance  than  the  Length  of  the  Port. 

But  if  we  confider  the  Experiment  made  without 
the  Harbour,  it  feems  to  prove  the  common  Gaily  to 
have  the  Advantage  over  the  Machine  Gaily,  tho'  the 
Number  of  Hands  be  equal.  For,  with  eight  Oars 
lefs  than  her  Complement  on  each  fide,  (he  kept  up 
with  the  Machine  Gaily,  norwithftanding  the  greater 
Refinance  of  the  Wind  againft  her  Mafts.  However, 
if  we  confider,  that  the  Crew  of  the  Superbe  was  a 
great  deal  better  than  that  of  the  Machine  Gaily  ,* 

L  1  z  that 
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??  c^M  ^"^^^V?  «^n«>wlcdg'd  to  be  one  of  the 
beft  Sailors  the  King  has  j.  whereas  that  which  had 
the  Machines,  is  an  old  decay'd  GaUy,  and  reckon'd  a 
very  bad  Sailor  j  befides  that  the  Crew  of  the  Superie 
are  much  better  acquainted  with  the  common  OaV 
than  the  others  are  with  the  new  way  of  rowing  •  ancf 
that  m  the  common  GaHy  there's  no  Improvement  to 
be  made,  either  with  refped  to  the  Proportion  of  the 
Oars,  their  Length,  the  Breadth  of  the  PaHets,  the 
Height  of  the  Point  of  Reft,  &c.  or  with  ref^  to 
the  Coaftruaion  of  the  Veflel ,  whereas  inTlf^ 
fW  there  are  feveral  Things  to  be  improv'd  and  al- 
ter d  in  the  pars,  the  Hand-fpikes,  ancf  in  dif^/ine 
the  Men  to  the  beft  Advantage.  Thefe  Thin^'Tfty^ 
confiderd  It  feems  reafonable  to  believe,  that  a  VeXl 
mth  the  Machines  might  go  fafter  than  one  with  Se 
common  Oars  j  becaufe  the  Lofi  of  Time  is  avoided 
which  Iwppens  m  the  ordinary  way  of  rowing  ' 

This  Experiment,  however  defe<aive  it  be  for  th^ 
Rcafons  above,  wiU  prove.  That  the  Velocity  is  greater 
in  this  way  of  rowing  than  in  the  other,  whfntt 
Circumftances  on  both  fides  are  equai?  ForbS  m^ 
Journal,  I  find,  that  the  Patronne.^n  0>m^^^^ 
fourteen  other  Gallies,  left  the  Port  of  M^nlffZt 
SO  min  paft  three ,  and  rowing  aU  in  a  afm  ^n!« 
to  the  IPs  at  4  h.  ^^  min. ,  wlfich  made  umrmTl 
ing  from  the  Chain  to  the  Ifles  But  IL  it  3^ 
Gaily  made  the  fame  way,  wifh  I'oo  Men   ;  "'^"'^'"^ 

&;  '°  ^  ^'  """"'  ^^^^'  '^^-  ^«  fome  wSd 
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This  Experiment  (hews  y  that  the  Impetm  does  not 
4ppend  upon  die  Number  of  Oars,  but  the  Number 
of  Men. 

A  Ve/Iel  charg'd  with  revolving  Oars,  will  go  as 
fad  in  a  Calm  with  loo  Men,  as  it  would  do  if  towed 
by  a  Gaily  of  loo  Men  ;  becaufe  there  will  be  one 
Gaily  leis  to  draw  along. 

Another  Memoire  of  Monfieur  Chzzdles^  concerning 
the  Ufefulnefs  of  perpendicular  revolving  Oars^ 
invented  by  Monjieur  Du  Quet. 

The  Experiment  made  of  the  New  Machine^  altho' 
defedive  by  reafon  of  the  Difference  there  was  with 
tefped  both  to  the  Crew  and  the  Veflels,  does  yet 
leave  room  to  exped  a  confiderable  Advantage  from 
this  Invention,  in  giving  the  Ship  way  :  For  tho'  the 
common  Gaily  ihould  keep  up  with  the  Machine  Gaily 
at  their  firft  fetting  out,  with  equal  Number  of  Hands ; 
'tis  evident,  the  Machine  Gaily  will  get  the  better  at 
long  Run,  when  the  others  Crew  are  fo  fatigu'd,  as  to 
be  obligd  to  row  by  turns.  For  here  the  Men  will 
hold  out  a  longer  Time,  their  Adion  not  being  f:^ 
great,  nor  fo  violent.  Befides,  having  only  loo  Men 
employ  d,  and  being  equally  mann  d  with  the  other 
Gaily,  frelh  Hands  may  be  fupply'd,  and  fo  they  will 
continue  to  go  at  the  fame  Rate  :  For  in  cafe  of  need, 
the  Marines  may  be  employed  in  this  Service  ;  which 
they  will  perform  with  as  little  Reluctance,  or  Troa*. 
ble,  as  they  work  at  the  Capftane. 

The  Reafon  of  this  Increafe  of  Velocity  appears 
plain,  if  we  confider  the  Difference  between  the  com- 
mon 
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mon  uay  of  rowing,  and  that  by  perpendicular  Oars : 
The  laft  is  done  by  an  uninterrupted  Application  of 
Force,  in  the  fame  Dircdion  ;  the  other  ads  by  Jerks. 
And,  of  tlie  three  Parts  of  Action  that  are  employed, 
in  order  to  give  the  Strokes  j  one  in  raifing  the  Oar 
out  of  the  Water,  the  fecond  in  advancing  the  Hands  for- 
wards, and  the  third  in  prefling  againft  the  Water  • 
only  the  laft  turns  to  Account :  And  that  ftill  lofes 
Ibmething  of  its  Efficacy  ;  for  the  Crew,  by  their  fal- 
ling back  all  together,  make  the  Veflel  plunge,  -and 
render  its  Motion  oblique,  which  contributes  very  much 
to  its  Decay. 

Thefe  are  not  the  only  Defeds  of  the  common 
Oars  ;  for,  in  order  to  augment  their  Force,  the  Num- 
ber is  to  be  increased,  and  confequently,  the  Veflel  muft 
have  a  greater  Length ,-  by  which  means,  it  is  rendered 
weaker  and  lefs  able  to  refift  the  force  of  the  Sea,  Befides, 
the  Veflel  muft  be  low-built,  and  uncover d,  (and  fo 
Tiore  expos'd  to  the  beating  in  of  the  Waves)  by  rea- 
fon  they  are  obliged  to  proportion  the  Length  of  the 
Oar  to  the  Strength  and  Size  of  the  Men.  And  tho' 
the  Crew  fliould  be  under  fome  Covert,  as  they  are  in 
a  Galeaft ;  an  Opening  muft  be  left  for  the  Oars  to 
play,  by  which  the  Waves  may  beat  in. 

Both  thefe  Inconveniencies  are  avoided,  by  the  per- 
pendicular Oars  ;  becaufe  the  Additioji  of  Force  may 
be  obtained ,  by  only  applying  more  Hands  to  the 
Machine  ;  fo  that  with  two  or  three  Machines  on  a 
fide,  there  will  be  more  or  lefs  Force,  in  proportion 
to  the  Number  of  Men  employed,  and  the  Length  of 
the  Veflel  may  be  leflend  atDifcretion.  And  to  guard 
againft  the  Sea ,  another  Deck  may  be  made  y  fliut 
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clofe  on  all  fides,  even  where  the  AxU  of  the  Machine 
pailes  through. 

The  chief  Objedions  againft  this  Invention,  fcem 
to  me  fufficiently  obviated  by  Mr,  Du  Quet's  Memoir : 
But  tho' the  whole  of  what  is  objeded  (hould  indeed 
prove.  That  a  Veflel  made  for  failing,  as  the  com- 
mon Gaily,  would  be  fo  incumbered  with  the  Ma-^ 
chinesy  as  to  make  the  Ufe  of  Sails  impracticable ;  yet 
if  it  flill  holds  true,  that  fhe  will  move  fader  ;  as  ap- 
pears, both  by  Reafon  and  Fac^  ;  it  muft  be  allowed, 
that  a  Veflcl  might  be  fo  commodioufly  conftrudcd, 
to  carry  thefe  Machines^  as  to  go  as  fafl  as  a  Gaily  in 
a  Calmj  and  better  endure  the  Weather  when  under 
SaiL 

Such  a  Veflcl  would  have  feveral  Advantages  above 
a  Gallyt  both  in  Sailing,  and  in  Fight ;  not  to  men- 
tion the  Conveniencies  of  lodging  the  Crew.  She 
may  put  off  to  Sea  any  where,  and  thereby  avoid  the 
Dangers  attending  the  Coaft- Winds,  which  Galiies  find 
to  be  a-head  as  foon  as  they  have  doubled  certain 
Capes  ;  and  fo  they  find  themfeives  between  two 
Winds,  which  there  would  be  no  Danger  of,  farther 
out  at  Sea.  With  refped  to  Fight,  (he  may  mount 
Cannon  fore  and  aft,  and  on  each  fide ;  and  even  Mor- 
tar-pieces. In  Time  of  Battel,  flie  would  be  of  won- 
derful Ufe  ;  for  fhe  would  take  and  maintain  her  Poft 
without  Affiftance,  either  at  the  Head,  or  the  Rear  of 
the  Enemy's  Line,  and  there  make  ufe  of  her  Bombs : 
Bcfides  the  Advantages  of  towing  off  othei  Vcflels . 
from  their  Danger  in  a  Calm ,  and  of  boarding,  or 
making  off  from  the  Enemy.  And  this  holds  in  Ships 
of  any  Rate  ;  provided  the  Length  of  the  Oars,  the 
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Breadth  of  the  Pallets,  and  the  Strength  of  the  Hand- 
fpikes  be  proportionable.  And  the  moving  Force  wiQ 
always  be  in  proportion  to  the  Strength  and  Number 
of  the  Men  employed,  and  not  to  the  Number  of  Ma- 
chines^ as  in  the  common  Oars,  which  too  are  im- 
pradlicablc  in  Ships  above  the  fourth  Rate,  by  Reafoa 
of  their  great  Length,  which  will  be  difproportibnate 
to  the  ordinary  Bulk  of  a  Man. 

By  this  means  the  Crew  will  be  free  from  the  Fatigue 
of  towing,  and  the  Veflel  will  move  incomparably 
fader  than  if  it  was  towed  ;  becaufethe  Chaloups  which 
tow,  arefubjedtothe  Inconveniencies  of  the  common 
Way  of  towing,  by  lofing  two  thirds  of  the  Time ; 
and  befides,  they  can't  ad  all  together :  And  the  Vef&l 
that  is  towed,  puUing  them  back  after  the  Oar  has 
made  its  Stroke,  they  have  fo  much  of  the  Space  to 
regain  by  the  next  Stroke.  Betides,  the  Cable  by 
which  they  tow,  finking  into  the  Water  by  its  own 
Gravity,  the  Refiftance  the  Water  makes  to  its  Re- 
turn, is  to  be  overbalanced  ;  all  which  Circumftances 
together  confiderably  diminifh  the  towing  Force. 

Befides,  this  Invention  fs  not  fiich  as  is  deftnidive  to 
Mankind,  and  becomes  ufelefs  to  the  Nation  that  firft 
puts  it  in  Pradice,  when  generally  known  ;  on  the  con- 
trary, it  may  be  greatly  advantagious  to  the  Inventors  at 
|he  Beginning,  and  every  where  ferviceable  on  many  Oc- 
cafions,  when  it  is  put  in  Pradtice  by  thofe  who  ulc  the 
Sea 

Signed   CHAZELLES, 


Mr.  de  Cbszeffet  might  have  added,  that  the  Cha- 
loups that  tow,  are  in  clofe  Fight  liable  to  be  funk  by 
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die  Enemy's  Cinnoo,  and  are  ezpoled  to  the  Waves  by 
their  having  Co  little  Height  above  Water. 

It  may  be  proper  to  explain  the  Advantages  there 
are  in  boarding,  or  getting  clear  of  the  £nemy,by  means 
of  the  new  Oars. 

The  chief  Advantage,  and  which  includes  all  the 
le^  is,  that  let  a  Veftel  crowd  as  much  Sail  as  poflibie, 
die  perpendicular  Oars  are  always  capable  of  in- 
creaung  her  Swiftnels,  becaule  the  Rowers  have  only 
a  Motion  of  three  Foot  to  make  one  Way,  and  as 
much  the  contrary  Way,  in  order  to  make  the  Oars 
ddcribe  four  and  fifty  Foot  Space  in  the  Water,  and 
that  Motion  of  fix  Foot  might  be  perform'd  in  two 
Seconds  of  Time,  if  the  Oars  met  with  no  Refifiance ; 
coniequently  the  Vefiel  moil  run  four  and  fifty  foot 
in  two  Seconds,  that  is,  about  fix  Leagues  an  Hour, 
before  thole  revolving  Oars  be  unl^iceable,  for  then 
die  Vefiel  would  go  as  faft  as  the  Oars  could  pofiibly 
move  widi  a  Diameter  of  et^teen  Foot ;  and  if  it  was 
necefiary  to  make  them  move  fafter,  it  is  only  length- 
oii^  out  their  Diameter,  and  they  would  move  fo 
much  the  ftfter,  without  t)bliging  the  Rowers  to  in- 
creafe  their  own  Motion. 

Mr.  Armouh  was  order'd  to  examine  the  new  Oars; 
and  he  made  his  Report  to  the  Court,  that  the  Offi- 
cers of  the  Gallies  found,  that  they  interfered  with  the 
Ufe  of  the  Sails  in  a  Gaily,  but  might  be  of  Ufe  in  other 
Vefiek  and  fiomb-ketchcs  ;  in  Confequence  of  which, 
I  was  lent  to  TwXm  to  make  the  Experiment  on  Board  a 
Bomb-ketch. 

At  the  Time  when  die  Experiment  was  madt, 
Mr.  de  Vauvre,  and  the  Officers  of  the  Marine  were 
At  Sea,  and  only  feme  Officers  of  the  Port  Mxre  pre- 

M  m  fent. 


fcnt,  who  fent  a  Verbal  Proccfs  to  the  Court,  without 
acquainting  me  with  it,  or  offering  any  Objedlon, 
although  I  had  very  much  prefs'd  them  to  it,  in  order 
to  obviate  the  Prejudices  might  be  conceived  agtinfl 
this  Novelty. 

At  my  Return  to  ?aris^  Mr«  de  Sdldheryy  furpriz  d 
at  my  knowing  nothing  oF  that  Account,  gave  it  me 
to  anfwer,  which  I  did  Paral|graph  by  Paragraph  :  The 
whole  was  given  to  a  general  Officer  then  at  Court  to 
examine,  and  make  a  Report  of  it,  the  Refult  of  which 
was,  That  this  Invention  ought  to  be  put  io  Practice. 


XIL  Tart  of  a  Letter  from  the  Kevercnd 
Mr.  Rowlands,  to  the  Reverend  Mr.  Der- 
ham,  Prebendary  of  Windfpr,  and  F.  R.  S. 
Concerning  the  flocking  of  the  Ki^wr  Mcnc  tPtth 
Oyjiers. 

JH  E  River  of  Menej  that  divides  Angkfey  from 
Carnarvonjhirej  near  which  I  live,.h^s .at  pre- 
the  Bottom  of  its  Channel  for  fome  Miks  mn 
length,  all  bedded  with  good  Oyfters,  in  fuch  Plenty, 
that  in  the  Seafon,  (everal  Boats  are  daily  empolyd 
to  dredge  them  up,  and  have  done  (b  thefe  eight  or 
nine  Years  lall  pa(l  to  their  great  Profit  ;  but  what  I 
recommend  as  obfervable,  is,  that  about  twenty  foot 
Years  ago,  we  have  good  Aflnrahce,  that  there  were 
none  to  be  found  on  that  Bottom  :  but  that  a  Gentle* 
man  about  tuat  Time,  caufed  three  or  four  hundred 
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large  Oyilers  to  be  dropp'd  into  the  Channel,  juft 
under  his  Land ;  from  the  Spat  or  Seed  of  which, 
it  is  moft  probable,  the  Flax  and  Reflux  of  Tides 
dirperiing  it,  all  the  Bottom  at  length,  wheit  fmall 
Stones  and  a  laige  Cultch  received  the  Sperm,  be- 
came cover'd  with  Oyfters.  And  what  fiivours  this 
Conje^re,  that  they  are  a  Brood  of  Oyfters  begun 
at  that  Time,  is,  that  at  the  firft  finding,  they  ap- 
peared young  and  fmall,  but  have  fince  yearly  increawd 
in  Bulk'and  Plenty,  though  prodigious  Qyantities  have 
been  taken  up  of  them. 
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L  Tl)e  Longitude  of  Buenos  Aires,  determind  from 
an  phferVation  made  there  hy  Pere  FeuilWe.  By 
Edm.  Halley  LL.  D.  JJironomer  ^yaly  and 
F.ILS. 

IH  A  V  E  as  Occafion  offered,  made  tc  my  Bufi- 
nefs  CO  colkGt  fuch  Celeftial  Obfervations  as  might 
be  of  Ufe  to  determine  the  Longitudes  of  Plaees  on 
the  Sea  coaft  of  the  World  ^  in  order  to  get  as  oear 
as  polfible  the  Out-tioe.  or  true  Figure  of  the  Earthf 
witnout  which  our  Geography  of  tM  Inlands  mitft  oe« 
cefi^rily  be  very  infufficient.  The  Memoirs  of  the  Roy- 
al Academy  of  Paris,  afford  a  good  Number  of  Ob- 
fervations of  this  Kind,  and  among  the  reft,  there  is 
one  made  at  Buenos  Aires  on  the  River  of  Plate,  in 
the  South  America,  by  Pere  Feulllie  in  his  Voyage  to 
Peru:  who,  in  the  Memoirs  for  the  Year  tyn.  is 
(liid  to  have  obferved  at  that  Place  on  the  19^  of 
Augufi,  1708.  the  Immerfion  of  the  Star  in  the 
Southern  Foot  of  Hrgo  (marked  by  Bayer  with  ?i) 
behind  the  obfcure  Limb '  of  the  Moott.  Beiug  de- 
firous  to  fee  what  Longitude  might  be  deduced  from 
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this  Ob(efvation,  I  (oon  found  that  there  was  a  Fault 
in  the  Day,  and  likewife  in  the  Scar;  for  that  X  of 
Fir^o  was  then  nearly  in  9  Degrees  of  Scorpia^  and 
the  Moon  would  not  be  there  till  the  nexc  Day, 
Momlay  the  xo^^  of  Augufi;  and  the  Latitude  of  a 
being  about  half  a  Degree  North,  the  Moon  at  that 
Longitude  would  be  about  3  Degrees  more  South- 
erly than  the  Star^  and  confequently  far  from  Eclip- 
iing  it;  for  chat  at  that  time  the  defcending  Node 
was  iti  the  very  Beginning  of  Libra.  Hence  I  con- 
cluded it  muft  be  kmie  other  Star,  that  Pere  Ftuillit 
obferved  EdipTed  by  the  Moon:  The  Day  was  cer- 
ninly  the  xnf^  and  not  the  19'^  of  Augu^^  as  was 
evident  by  the  Place  of  the  Moon ;  but  as  to  the  Star, 
it  was  neither  in  the  Tjih^nick  Catalogue,  nor  yet 
in  that  more  copious  Britifli  Catalogue  of  Mr»  FUnh 
fitti\  but  turning  over  that  of  Hcvtlius,  I  found  a 
Star  whofe  Situation  agreed  well  with  the  Obfervation, 
and  was  undoubtedly  the  Star  that  was  feen  to  im- 
merge  behind  the  Moon  .*  The  Place  Mr.  Hevdius 
gives  itf  allowing  the  Preceffion  of  the  Equinox,  was 
then  «i  »"*  5^T  with  South  Latitude  i*  $1%.  It  re* 
mained  then  for  me  to  be  aflured  of  the  Place  of  this 
Star,  and  accordingly  on  the  xi^  and  X4^''  of  Decern- 
ber  laft,  I  got  fuch  Obfervations  by  help  of  the  cir- 
cumjacent Stars,  that  I  was  adured  the  Place  of  the 
Star,  (which  is  a  fair  Star,  of  the  s'^  Magnitude)  was 
at  that  time,  tn  1®  58' 40"  with  South  Latitude  x""  5:4  j-, 
being  above  x'  in  Longitude,  and  3'  in  Latitude, 
more  than  Heveltus  gives  it.  The  Hour  of  this  Oc- 
cultation  is  fct  down  precifely  7^  y'  38"  at  Buenos 
Aires,  the  Latitude  of  the  Place  being  34^  3  5' South. 
Whence  the  Altitude  of  the  Moon  there  was  then  ^x^ 
48^  and  the  Paralladick  Angle  76"*  38',  and  the 
Parallax   in    Longitude   40'    11"  to   the  ^^y?  and  in 
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Latitude  9'  33''  to  the  North.  So  the  Moon's  obrerved 
Place  correded  by  Parallax  was  n  %^  i8'  4"  with  South 
Latitude  x""  52%.  To  this  Flace,hy  theCalcnlus  orthofe 
Numbers  I  have  fitted  to  our  Prefident^s  Theory  of  the 
Moon  Cbut  which  would  be  improper  and  too  long  to  be 
here  recited^  the  Moon  will  be  found  to  have  arrived 
jii^Mft  the  ilat  10^  5/  36''  apparent  Time  zt  LonJcfB.  But 
at  Bucfios  Aires  it  was  then  computed  but  7^  5'  38", 
whence  the  difference  of  Longituoe  rcfulting  from  this 
Obfervation  is  3^  fa'  or  f 8  Degrees^  by  hoW  much  Bmc' 
nos  Aires  is  more  Wefterly  than  LcnJosh  I  have  twice  re- 
peated the  Calculation  to  be  fure  to  avoid  ertor,  and  by 
comparing  my  Chart  of  the  Variation  with  the  Longitude 
thus  found,  it  appears  that  in  this  Cafe  a  Ship  at  Sea  ufing 
thofe  Tables  and  that  Chart,  would  by  an  Obfervation 
of  this  Occultation  have  fallen  with  greater  exadnefi  on 
the  Coaft  of  America^  than  by  any  Rwkoning  can  be  pre* 
tended  to  be  donOi 
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II.  A  Defiription  of  an  Engine  to  rai/e  Water  hy  the 
Help  of  Quickpbery  invented  by  the  late  Mr. 
Jofliiia  Haskins,  and  improVd  by  J.  T.  Defagu- 
l\€tSy  LL.  D.  R.  S  S. 

MR,  Haskhs  finding  that  all  Hydraulic  Engines, 
working  with  Pumps,  lofe  a  greac  deal  of 
Wacer,  (Awzys  giving  lefs  than  che  Number  of  Strokes 
ought  to  give  according  ro  the  Contents  of  che  Bar* 
rels;)  and  that  when  the  Piftons  are  new  leather  d  to 
prevent  that  Lofs,  the  Fridion  is  much  increased,  and 
the  Engines  are  fubjedt  to  Jerks,  which  in  great  Works 
do  often  di(brder  an  Engine  for  a  great  while,  by 
breaking  fome  of  the  Parts ;  contrived  a  new  way  of 
raifmg  Water  without  any  Fridiion  of  Solids;  making 
ufe  of  Quickfilver  indead  of  Leather,  to  keep  the 
Air  or  Water  from  flipping  by  the  fides  of  the  Pi* 
(Ions  in  the  Barrels  where  they  work ;  hoping  there- 
by to  prevent  all  the  abovefaid  Inconveniences,  and 
alfo  ro  have  Water  Engines  lefs  liable  to  be  out 
of  Order  than  any  yet  made. 

The  firft  Experiment  he  made  with  an  Engine  that 
he  fee  up  at  my  Houfe  about  two  Years  ago,  which 
I  repeated  before  the  Royal  Society  in  a  Model ;  and 
tho',  by  the  ill  Contrivance  of  the  Parts,  it  did  not 
raife  near  che  Quantity  of  Water  that  the  Invention 
is  capable  of;  yet  1  ihall  defcribe  the  Machine  here, 
becaufe  it  will  (erve  for  the  better  Underftanding  of 
our  prefenc  Engine. 
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Fig*   I. 

JJJd  reprefents  a  Lignum  Vits  Plug  or  Pifton  (which 
Mr.  Haskim  call'd  a  Plunger^  abouc  6  Foot  long  made 
heavy  enough  with  Lead  at  top  to  fink  into  Mercu* 
T'j^   which   is  beforehand  pour'd  into  the  Barrel  D  i 
D  3  up  to  1^  i».    The  Chain  E  i    E  2,  joyn'd  to  the 
PiAon  and  the  Power  that  moves  it,  being  let  down 
till  the  Pidon  comes  to  D  2,  the  Mercury  rifes  to  the 
fame  Height  in  the   Barrel,  and  in   the  Receiver  R, 
(which  it  fills)  namely  to  nn,  as  appears  in  the   Fi- 
gure.    Then  drawing  up  the   PiOon  till   its  Bottom 
is  come  to  mm^  the  Mercury  coming  out  of  the  Re- 
ceiver down  to  CO  makes  a  Vacuum,  and  the  Weight 
of  the  Atmofphere  caufes  the  Water  to  rife  up  thro' 
the  Sucking    Pipe    A  i    A  2,  and  Valve  V  into  the 
Receiver  where  the  Mercury  was  before.      Upon  let- 
ting down   the   Pifton   again,   the    Mercury  rifes  into 
the  Receiver,  and  drives  up  the  Water  thro*  the  Elbow 
B,  the  forcing  Valve  //,    and  fo  up  the  forcing  Pipe 
4  2  4  B :  But  when  once  the  forcing  Pipe  Cvvhich  here 
was  46  Foot  high)  is  full,  before  any  Mercury  can  en- 
ter into  the  Receiver,  and  force  any  Water  oiit  at  the 
top  of  the  ripe   a  ij  the  Mercury  between  the    Pifton 
and  Barrel  mud  rife  up  to  ^  f  near  3  v  Feet  above  the 
Bottom  of    tlie    Receiver,  and  as  it  continues  to  rife 
up  to  pp,  the  Water  is  thrown  out  with  a  Velocity 
proportionable  to  the  Height  that  the  Mercury  is  raised 
above   the    14th   part    of  the  Height  of  the   Water* 
Now  tho'  the  Friction  of  Solids  is  heie   avoided,   it 
is  plain  that  the  Mercury  muft  move  hom^mm  to  qq 
without   raifing  any  Water,  and  that  it  can  only  force 
in   going    from  qq  to  pp,    and  only  fuck    in  falling 
from  00  to  mm\   And  unlefs  the  Piflon  is  ftopp'd  a 

little 


(T) 

lircle  while  when  ac  loweft,  the  Water  won't  have 
time  CO  run  out.*  So  likcwifc  the  Pifton  muft  be 
flopped  when  ac  higheft,  chat  the  Receiver  may  have 
time  CO  fill 

Mr.  Haskins  likewife  propofed  anocher  Way,  rcp:e- 
fented  in  tig.  3  ;  where  the  fame  Leccers  reprefenc  the 
fame  Pares,  only  here  che  Barrel  is  moveable  by  the 
two  Chains  £  1  Ex,  and  inQead  of  a  folid  Pidon, 
the  hollow  Cylinder  C  i  cc  \s  fix*d,  and  che  Metet^ry 
moving  up  and  down  in  che  lower  Part  of  it.  fucks 
and  forces  the  Water  chro'  the  Elbow.  The  Figure 
reprefencs  che  Engine  fucking,  by  means  of  the  Mer* 
curj  hanging  from  ^  ^  to  tnm^  In  order  to  force,  be- 
fore any  Wacer  can  be  driven  out,  the  Mer^nrjAn  the 
inner  Cylinder  muft  defcend  from  ^^  to  mm^  and  rife 
up  to  pf  between  that  Cylinder  and  the  Barrel  h  fo 
that  here  alfo  a  great  deal  of  time  is  loft  j  befides 
the  great  Quancity  of  Mercury  us'd,  which  is  very  ex- 
pendve ;  becaufe  as  much  Mercury  is  mov'd  every  Stroke 
as  the  Water  rais'd. 

Thefc  Difficulties  very  much  puzzled  Mr.  Haskim^ 
and  quite  difcourag'd  fome  other  Perfons  that  had 
got  the  Secret  of  the  Invention,  and  were  fetting  up 
againft  him.  But  when  I  had  confider'd  the  Matter  a 
little,  tho'  I  had  not  time  to  contrive  a  Machine  for 
it,  I  told  him,  That  a  little  Mercury  might  be  made 
to  raife  a  great  (^antity  of  Water,  and  there  (hould 
not  be  fuch  a  lofs  of  time  as  in  his  Engines ;  but 
that  I  would  have  him  find  it  out  before  I  aflfifted 
him  farther.  In  a  little  time  he  found  out  the  Con^ 
crivance  reprefentefd  in  Fig.  4 ;  and  afterwards  chat  of 
Fig  3  ;  which  laft  was  what  I  had  thought  of.-  And 
both  thefe  were  alfo  found  out  by  the  late  Mr.  William 
Urecm^  who  was  an  excellent  Mechanick. 

B  a  Fig. 
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Fig,  Ilf. 

Here  the  Barrel  is  mov'd  as  in  Fig.  x,  but  the  Plug 
ddd  caking  up  a  great  deal  of  Space,  there  is  Oc- 
cafion  for  no  more  Mercury  than  what  will  noake  a 
concave  Cylinder  or  Shell  up  to  pp  between  the  Bar-^ 
relDi  Di,  and  the  hanging  Cylinder  Ci  Cx  cc, 
when  the  Stroke  is  made  for  forcing ;  and  a  concave 
Cylinder  between  the  Plug  and  C  i  Cx  cc,  when  the 
Sudion  is  made.  I  gave  Mr.  Hstsklns  the  Proportions 
for  an  Engine  this  wayt  of  which  he  made  a  Draught, 
and  fliew'd  it  to  the  Kight  Honourable  the  Lord  Chan- 
cellour  about  fix  Months  ago.  This  I  mention  here, 
that  no  body  may  endeavour  to  get  a  Patent  for  this 
Invention,  to  the  Prejudice  of  Mr.  Hasklm's  AlTignees ; 
who.  fince  his  Death,  have  defir'd  me  to  aiTift  them  in 
perfeAing  the  Engine* 

Fi«  IV. 

Here  the  Barrel  with  a  third  Cylinder  dddd  in- 
fiead  of  the  Plug  of  PJg.  3.  is  lifted  up  and  down 
every  Stroke,  and  the  Water  pafles  thro'  dddd,  the  Mer* 
enrj  making  a  Shell  fometimes  between  the  middle  and 
inner  Cylinder,  as  in  the  Sudion ;  and  (bmecimes  be- 
tween the  Barrel  and  the  middle  Cylinder,  as  in  the 
forcing  Stroke. 

Mr.  Ha  km  had  contriv*d  fuch  a  Machine  as  is  re- 
prefented  by  this  4th  Figure,  and  befpoke  the  fevcral 
Parts  before  he  dy'd ;  and  therefore  when  I  was  de- 
fir*d  by  his  Aflignees  to  dired  the  fetdng  up  the  Ma* 
chine.  1  was  obliged  to  make  ufe  of  the  Pieces  alrea- 
dy made,  in  order  to  (ave  the  Expence  of  a  new 
Engine :    And  now  the  whole  put  together  with  (bme 
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Alterations,  make  the  Engine  reprefented  by  Fig.  f^ 
as  it  is  fet  up  at  my  Houfe  in  IVeftmififier,  and  by 
the  Force  of  one  Man,  raifes  a  Hogihead  of  Water 
in  little  more  rhati  a  Minute  and  a  half  to  the  Height 
ef  X7  Feet*  All  the  Fault  of  the  Machine  oi  Pif.  ; 
is,  that  the  Pendulum  Handle  Pf\%  too  long,  and  the 
Bottom  of  the  middle  Cylinder  C  ought  to  be  juft 
in  the  middle  of  the  Height  to  which  the  Water  is 
CO  be  rais'd,  fuppofing  three  Copper  Cylinders  to  be 
as  they  are  here :  If  likewife  the  Barrel  D  i  D  ^ 
work'd  under  the  forcing  Pipe,  the  Lift  would  be 
eafier.  Therefore  I  defcribo  the  Machine  with  the 
(inall  Alteration  rep-efenced  in  Fig.  6. 

The  fucking  and  forcing  Pipe  and  Valves  are  marked 
with  the  fame  Letters  as  in  the  other  Figures;  and 
the  Chains  E  i  Ei  muft  be  fupposd  to  hang  from 
fuch  Pullies,  and  to  be  mov  d  by  fuch  a  Pendulum  as 
is  in  Fig.  $.  The  Barrel  D  i  Dx  (cali'd  otherwife 
the  outer  Cylinder,  and  reprefented  by  the  fame  Let- 
ters in  Fig.  7>)  has  within  it  another  Cylinder  (caird 
the  inner  Cylinder  or  Plug,  as  ddid  Fig^  7^)  between 
which  two  Cylinders  a  certain  Qj^antity  of  Mercurf 
is-  pour'd  in,  and  the  hanging  Cylinder  C  coming 
down  into  the  Mercury,  a  Stroke  of  13  Inches  may 
be  made  by  the  Mocion  of  the  Barrel^  which^  in  gQ« 
ing  down  fiicks  by  making  a  Facuum  in  C,  and  ia 
going  up  forces  the  Water  out  of  the  top  of  the 
forcing  Pipe,  performing  the  Office  of  a  common  Pi- 
fton;  only  that  inflead  of  Leather  to  make  it  tight 
to  the  Cylinder  C,  there  is  always  a. thin  Shell  of 
Quickfilver  either  between  the  middle  Cylinder  C  and 
the  inner  one,  (dddi  Fig.  7.)  as  happens  when  the 
8udion  is  made,  or  between  the  middle  and  outer 
Cylinder,  as  happens  in  lifting  up  the  Barrel  to 
Force.    In  the  Suction,  the  Mercury  is  higher  in  the 
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inner  Shell  than  in  the  outer  Shell,  by  an  Height  e- 
qaal  to  a  little  more  than  t-J  l^a^c  of  rhc  Hcig;::  of 
cue  Barrel  above  the  Water  lo  bz  rais'J  .•  And  in 
forcing,  it  is  higher  in  the  outer  Shell  than  in  the  inner 
by  a  jittlc  more  than  tt  of  the  Height  of  the  PiHar  of 
Wacer  to  be  forc'd.  And  therefore  if  the  Water  is 
not  required  to  be  rais'd  above  64  Feet,  the  barrel 
ihould  move  (b  as  to  make  the  Middle  of  its  Stroke 
at  the  Height  of  30  Feet,  or  at  the  middle  of  the 
way  from  the  Water  to  be  rais'd,  to  the  Delivery  at 
top. 

The  7th  Figure  drawn  by  a  larger  Scale,  rcprefents 
the  three  Cylinders,  which  are  here  made  of  Copper 
in  their  juft  Proportions:  i^nd  for  the  (akc  of  thoic 
that  would  confider  this  matter  fully,  I  have  here  gi- 
ven their  Lengths,  Diameters  >^ichin  and  without,  and 
Ihicknefs- 


Outer  Cylinder 
or  Barrel,  Di  Di. 


Length  • 

Diameter    1 
within.       J 
Thicknefs      ■ 
Diameter    ^, 
without      J 


Inches 
.50 

-  ^,74 


*  0,10 


Middle  or  hang« 
ine  Cylinder,  in 
which  the  Stroke 
is  made  Ci  C2  cc. 


Inches 

—29,0 

—  0,08 

—  6,si 


Inner  Cylinder  or 

Elug  clofed  ct  top 
y  a  Cap,  and  mo- 
ving up  and  down 
v/itn  the  Barrel  to 
which  it  is  joyn'd 
at   bottom,  dddd. 

Inches 

■  0,1} 

■  6,29 


Here  B  B  rcprefents  part  of  the  Elbow  of  Fig.  y, 
or  of  the  forcing  Pipe  of  Fig.  6.  But  as  the  Spaces 
between  the  Cylinders  are  fo  fmall,  as  not  to  be  vi« 
fible  even  in  a  large  Draught  made  by  a  Scale;  I 
have  here  gtvea    three  more  Draughts    of  the  three 
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Cylinders,  where  the  Height  is  agreeable  to  the  Scale 
of  the  7th  Figure,  but  the  Diameters  of  the  middle 
and  inner  Cylinders  are  made  ie(s  than  they  are  in 
the  Engine,  to  make  the  Space  between  fwhere  the 
Mercufj  rifes  and  falls)  vifible ;  and  the  Cylinders 
themfelves  are  reprefented  by  fingle  Lines. 

The  Quantity  of  Mercury  us'd  in  this  Engine  is 
36  i  Pounds,  which  being  pour'd  in  between  the  outer 
and  inner  Cylinder,  rifes  up  to  the  Height  of  1 6.  Inches. 

When  the  Barrel  is  puU'd  up  (as  in  /v>«  9  J  fo  as  to 
have  the  middle  Cylinder  within  an  Inch  of  the  Bot- 
tom of  the  Barrel ;  the  Mercury  on  both  fides  the  mid- 
dle Cylinder  will  rife  up  to  the  Height  of  23,1 
Inches,  that  is  about  two  inches  below  the  Cup  Di, 
to  the  Line  qq^ 

When  the  Barrel  is  going  down  to  fill  the  fucking 
Pipe  and  middle  Cylinder  C,  the  Mercury  in  the  inner 
Shell  will  be  z;  Inches  high,  and  only  '3  in  the  outer 
Shell,  Fig.  9,  where  the  fliaded  part  reprefents  the  ^  • 

At  the  En  i  qf  the  lucking  Stroke  the  Mercury  is 
up  to  the  top  of  the  inner  Cylinder,  and  fcarce  an 
Inch  in  the  outer  s^heli.    Fig.  8. 

In  raifing  the  Pifton  from  forcing  to  Sucking,  the 
firft  iv  inch  drives  the  Mercury  out  of  the  inner 
Shell,  and  raifes  it  in  the  outer  Shell  13)28  Inches. 

The  Depth  of  an  Inch  of  Water  in  the  middle  Cy- 
linder above  the  inner  one  or  Plug  is  equal  to  a  Space 
in  the  outer  Shell  of  13,18  Inches,  and  4^  of  an  Inch 
is  equal  to  the  fame  Height  in  the  inner  ^^hcll. 

Therefore  when  the  Mercury  is  equally  high  in 
both  Shells,  a  Motion  of  7  of  an  Incii  of  the  Bar- 
rel will  charge  for  Sudion*  That  is,  upon  letting 
down  the  Barrel  only  7  of  an  Inch,  the  Prelfure 
of  the  Atmofphere  in    the  outer  Shell  will  raifc  die 

Mercury  in   the  inner   one  13,^8  Inches,   at  the  lame 

time 
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time,  chat  it  pufiies  up  the  Water  from  the  Well  i} 
Foot  and  a  half  high  into  the  fucking  Pipe.  And 
when  all  the  Pipes  are  full,  if  the  Mercury  be  equal- 
ly high  in  both  Shclls»  upon  raifing  the  Barrel  one 
Inch,  the  Mercurj  will  rife  ij.xS  Inches  in  the  outer 
Shclh  which  I  call  charging  for  forcing;  becaufe  in 
concinuing  to  raife  the  Barrel,  the  forcing  Valve  im* 
mediately  rifes,  and  the  Water  comes  out  at  top 
during  the  refl:  of  the  Scrokci  which  is  ix  IncheSj 
and  delivers  i,6  Gallon  of  Water,  Wine  Meafure. 

Fig.  10.  r^prefenrs  the  forcing  Stroke  half  way  up; 
with  the  9  17  Inches  in  the  outer  Shell  4  Inches  in 
the  inneri  and  the  whole  fpace  at  bottom  under  the 
middle  Cylinder  7  Inches. 

From  this  it  appears,  that,  in  the  whole  Stroke  of 
13  Inches  in  Length,  there  is  only  i  of  an  Inch  lofl: 
to  charge  for  Su^ion,  and  in  the  next  (Irokc,  which 
is  likewife  of  13  Inches  there  is  only  one  Inch  lofl: 
to  charge  for  forcings  fo  that  in  a  Motion  of  x6 
Inches,  there  is  but  i  v  Inch,  or  about  rf  pare  inef- 
fedual.  But  this  is  owing  to  the  too  large  fpace  of 
the  outer  fliell,  which  contains  4  times  more  than  the 
inner  one,  becaufe  the  Cylinders  were  only  hammer'dj 
and  not  turn  d  ^  for  if  the  outer  fpace  had  been  no 
bigger  than  the  inner,  then  t  of  an  Inch  of  the  ftroke 
would  have  charg'd  for  forcing;  fo  that  only  v  an 
Inch  in  36,  or  tx  part  of  the  whole  flroke  would  have 
been  ineSedlual  i  and  in  that  Cafe,  t  of  the  Quanti- 
ty of  Mercurf,  or  a  little  more  than  ix  Pounds,  would 
have  been  fuflicient. 

There  may  flill  Icfs  Mercury  be  us'd,  if  the  mid- 
dle Cylinder  be  made  of  Plate  Iron  turn'd  on  the 
outfide,  and  bor'd  within,  the  outer  Cylinder  bor*d, 
and  the  inner  one  turnd;  fo  that  if  the  Work  be 
well  performed,  eight  or  ten  Pounds  of  Mercury  will 

be 
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be  fufficicnt  in  this  Engine,  cho*  the  Bore  of  the 
middle  Cylinder,  or  Diameter  of  the  Pillar  of  Wa- 
ter which  is  raised,  be  of  6,3;  Inches.  If  the  Bore 
of  the  faid  Cylinder  was  buc  3  Inches.  lefs  than  3 
Founds  of  Mercury  would  luffice,  and  lefs  than  fix 
if  thae  were  two  Barrels,  in  order  to  keep  a  conflanc 
Hream  chro*  a  Pipe  of  almoft  the  fame  Diameter. 
This  will  very  much  leden  the  Expence  of  Mercu- 
ry, which  would  otherwife  be  an  Ohjedion  againd 
this  Engine;  and  by^making  the  inner  and  outer  Cylinder 
of  hard  Wood^  as  Box^  or  Lignum  f^itd,  the  Colt  of 
the  Engine  may  dill  be  reduced.  But  if  the  Engine 
be  veiy  large,  Cad  Iron  boi'd  will  be  proper  for 
the  outer  Cylinder,  and  Cad  Iron  curn'd  on  the  ouc- 
fide  for  the  inner  Cylinder  or  Plug,  and  hammer'd 
Iron  bor*d  and  turnd  for  the  middle  Cylinder. 

There  is  an  Objedion,  which  feems  at  fird  to  take 
off*  the  intended  Advantage  of  this  Engine,  which  is 
this,  viz.  That  indead  of  the  Fridion  of  the  Leather 
of  a  Pifton,  when  we  life  up  our  Barrel  to  force,  the 
Refidancc,  that  the  Mercurj  finds  to  ri(e  in  the  outer 
Shell,  is  at  lead  as  great  as  the  Fridion  that  we  avoid. 
Now  that  Rcfidance  is  never  greater  than  the  Weight 
of  a  concave  Cylinder  of  Mercury^  whofe  Height  is 
the  greated  to  which  the  Atetcurj  rifes  in  the  faid 
Shell,  and  the  Bafe  is  the  Area  of  the  Shell  it  felf. 
This  Weight  in  our  Engine  is  equal  to  57,;  Pounds, 
and  therefore  one  would  think  it  greater  than  the  Rc- 
fidance made  by  the  Fridion  of  a  Pidon.  But  if  it 
be  confider'd,  that  in  the  Defcent  of  the  Barrel  for 
fucking,  the  Mtrcurj  (hifcs  immediately  into  the  inner 
Shell,  rifing  to  the  fame  Height,  and  dill  keeping  the 
fame  Bafe;  the  afore(aid  Weight  of  57*5  Pounds 
helps  down  the  Barrel,  and  facilitates  the  overcoming 
of  (he  Force  of  the  Atmofphere,  confequently  the 
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Weight  of  the  Mercury  being  balancM,  is  no  Hindrance, 
whecher  yoUi^ork  with  a  (ingle  or  a  double  Rarre  • 
There  remains  only  then  the  Hindrance  by  lols  of 
time  in  the  Beginning  of  any  Stroke:  But  I  have 
fiiew'd  that  to  be  but  ^4-  part  of  the  ftroke.  I  have 
found  that  the  bed  Engines  now  in  ufe  generally 
lofe  near  t  of  the  Water  that  they  ought  to  give, 
according  to  their  l^ umber  of  Strokes*  And  Mr. 
Henrj  Beighton,  an  ingenious  Member*  of  this  Socie- 
ty^ having  a  great  many  times  meafiir'd  the  Water 
chat  is  rais'd  by  Engines  in  Mines,  found  that  (ome 
Engines  loll  v,  and  none  ever  loft  lefs  than  r  of 
what  they  ought  to  give  according  to  the  Number 
of  the  Strokes  in  their  Pumps,  whatever  auxiliary 
Powers  they   were  mov*d  with. 

There  is  indeed  another  Objedion,  but  fcarce  worth 
notice  5  which  is,  that  fome  Particles  of  Mercury  wi:l 
mix  with  the  Water  that  is  rais'd,  and  make  it  un- 
whoieibme;  but  no  bod/  that  conAders  Speciftck 
Gravity,  will  imagine  any  fuch  thing.  However^  to 
latisfie  thofe  that  might  flill  apprehend  it,  it  is  to  be 
obfervM,  that  none  of  the  Water  that  is  raised  comes 
near  the  Mercury;  For  in  the  Cylinder  C,  and  part 
of  the  Elbow  B,  (^Fig.  5.)  there  is  always  above  the 
Mercury  a  certain  Quantity  of  Water  that  tifes  and 
falls  with  the  Barrel,  and  never  goes  into  the  forcing 
Pipe*  The  fame  happens  alfo  in  the  Machine  of 
Fig.  6.  for  the  Water  having  once  tun  into  the  Cy- 
linder C>  all  that  is  rais'd  afterwards^  comes  thro*  the 
forcing  Valve  without  coming  down  to  the  Met* 
cury. 

Provided  Care  be  taken  to  make  the  Barrel  with 
its  Plug  tight,  I  don't  fee  that  this  Machine  will 
want  Repair  in  a  long  time,  except  (bme  of  the  aux« 
tliary  Powers  be  out  of  order,  which  do  not  relate  to 
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this  Invention.  The  Numbers  given  will  fervc  to 
examine  the  Truth  of  what  I  have  aflcrted  concern* 
ing  the  Motion  of  the  Mercury  :  And  from  them 
one  may  make  Tables  to  fetve  to  proportion  thefc 
Engines  for  raifing  any  Quantity  of  Water  to  any 
Height^  according  to  the  Power  one  has  to  apply- 


Ill.  Tart  of  a  Letter  from  Mr.  Peter  Derantc, 
Chirurgeon  in  Waterford,  to  Afr.  John  Douglas, 
Chirurgeon,  ¥.%fi  concerning  the  coming  off  of 
the  Scapula  and  Head  of  the  Os  Humeri,  u^on 
a  Mortification. 

ON  the  5th  of  November,  1713,  One  Jdn  Fletcher, 
on  board  the  Ifeftitne  of  Leverfool,  had  the  Mis- 
fortune to  break  the  Ridius  and  Z/lna  (of  his  left  Arm^ 
and  their  Ends  burft  thro'  the  Skin.  He  was  immedi- 
ately drefs'd  by-  the  Surgeon  of  the  Ship  with  the  com* 
mon  Aflringenis  and  Bandage;  about  five  or  fix  Days 
afterwards  I  was  fent  for  to  go  down  to  Paffa^e  to  fee 
this  Man.  When  t  came  there,  I  found  his  Surgeon  along 
with  him,  who  told  me,  That  the  Man  would  do  very 
well,  becaufe  he  was  in  no  pain  at  all  7  however,  I 
defir'd  him  to  take  oflf  the  DrefTmgs,  and  let  me  look 
on  t.  Which  being  done,  I  found  it  was  black  and 
infenfible  from  his  Fingers  to  his  Shoulder,  and  there- 
fore advis'd  the  Extirpation  of  it  immediately,  but 
his  Surgeon  opposed  it;  however,  Ifcarified  it  in  fe^ 
veral  Places,  and  very  deep,  and  then  apply 'd  a  warm 
Dreflfing.    Next  Day  the  Ship  put  to  Sea,  and  the  poor 
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Creature  was  feuc  to  Waterfcrd^  and  committed  to  my 
Care.  As  (bon  as  I  could  get  my  Afpirdtus  ready,  \ 
cut  ofF  his  Arm  (in  prefencc  of  Dr.  Renet^  and  Mr.  Carr 
an  Apothecary)  as  high  as  po(ribIe ;  then  I  cauterized 
the  Stump,  which  was  perfed^ly  mortified  as  high  as 
the  Acromion.  Next  Day  I  perceived  the  Mortification 
fpreading  toward  the  lower  Angle  of  the  ScapnU,  then 
I  rubb'd  the  Edges  of  the  Mortification  with  arm* 
ed  Probes  dipt  in  a  Solution  of  Argtntmn  Fivum  in 
Aq.  Fort,  which  compieatly  anfwer'd  my  Intention ; 
for  from  that  time  the  Mortification  fpread  no  further ; 
next  DrefTing  I  fcarified  and  cauterized  all  the  mortifi- 
ed  part,  and  drefs'd  it  S.  A^  i  continued  this  Method 
for  feventeen  or  eighteen  Days*  and  then  the  Sloughs 
began  to  (eparate  and  cad  of}'  daily ;  fome  time  after- 
wards the  Scapula  began  to  part  from  the  Qs  Humeri 
and  QUvicula^  and  at  length  came  out  whole ;  I  was 
then  put  to  it  what  to  do  about  the  (lump  of  the  Oi 
Humeri,  which  ftill  adhered  to  the  PeSloralis  and  La* 
tifftmy$  Dorjf;  but  in  a  little  time  it  alio  feparated 
and  came  away,  without  any  Hemorrhage  (ucceeding, 
which  I  expeded.  I  was  afterwards  obliged  to  cut 
off  part  of  the  Clavicular  before  I  could  cicatrize  the 
Wound,  which  was  foon  afterwards  accomplifhed. 
I  have  the  Scapula  and  Head  of  the  Os  Humeri  ft  ill  in 
my  Cuftody,  and  have  (hewn  them  to  many  Surgeons 
and  Phyficians.  All  Waterforii  is  Witnefs  of  this  Fad, 
and  they  called  him  ever  afterwards  Three  garters 
4f  4  Man. 


I  am^  &c« 


Wdterford,  fan.  ijxi^ 


Pet.  Derante. 
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IV.  Hyiatidum  ingenti  copi^  in  Ahdomine  reperto^ 
rum  Hifioria.  CommunicdVit  cum  Societate  ^egiJ 
Johannes  Thorpe,  M.  f>.   S.  0^  S, 

RHedarius  Excell.  &  D.  Baronis  de  Pencerrider, 
arracis  58  annorum,  Temperamenti  (ic  did:  Cho- 
ferico  ("hlegmaticU  Statural  quadratx,  non  obefus  fed 
robaftus,  bene  appetens,  officio  fuo  bene  fungens.  nee 
Tino,  nee  liquoribus  fpirituofis  immoderac^  ucens,  bono 
(atis  Regtmine  vivens  prarterito  Auguftt  Menfe  auxii^ 
tsm  meum  petiir,  pro  Abdomine  torciter  tumente  & 
cenfo,  Afcirico  minirre  abfimili,  urini  attamen  bonas 
tiotx  &  in  quanticare  fufliciente  optim^  prodeunce, 
pedum  nutio  cedemate  comparente,  Refpiratione  liber- 
rime  procedenre  ventre  aucem  in  dies  cre(cente  (qui 
Menfe  Junio  cumere  incepiO  (anguine  in  vafis  haemor- 
rboidalibus  (lagnante,  nodos  ibidem  magnos  elevanre 
&  interdum  doloritic^  furente,  Appectcu  ac  Viribus 
nunquam  proftracis. 

Faceor  i£nigma  mihi  fuifle  an  Tumor  fit  flbcus  hu* 
midufne?  Ad  fatisfaciendum  ver6  Indicacionibus,  in 
rpeeie  hemorrhoid  ibu»  ftfppreHis,  medicamenca  chaly- 
beaca  cum  Furgantibus  mixta  exhibui,  per  qux  flu- 
xus  hoemorrhoidum  mox  excitatus/  dolores  fedati,  & 
m-^igna  fordium  quantitas  cum  aliquali  levamine  per 
tubulum  inteftinalem  fuic  eliminaca.  Poftea  ad  excm* 
plum  Etmulieri  in  hydrope  ficco,  Nitr.  pra^parat.  quo- 
cidie  ad  une.  (T  item  Mercurium  vitx  &  omnis  gene- 
ris Diuretica  mitiora,  forciora,  &c  omnia  incaflum  dedi. 

Abhinc  Patiens  Tub  fanicatis  recuperandne  fpe,  pro 
more  Vulgi  auxilium  Empiricorum  imploravic,  qui  fta-^ 

cim 
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tim  Aureos  ipfi  monces  promiferunc,  mulcisque  (agi- 
natttm  Arcants  nriferum  in  maiis  deferucrunt. 

Abdomine  igicur  mole  fu&  maxime  urgcnte,  ad  Pa- 
racencefin  fine  woti  progrediendum  erac;  quam  die 
14  Januar.  Chirurgus  Expercifs.  D.  Aael.  uoanimi 
noftro  confenfu  Pacienci  adminiftravic ;  contenta  ye- 
r6  confifienciam  gelarinofam  na(9a  per  anguftius 
Cannulas  immiflse  Tpaciuofi  exire  non  pocerau.  In« 
cifio  ergo  cum  Lancecca  facienda  erac;  qui  fadil,  mate- 
ria gciacinofa  coloris  grifei  &  lucei,  albumioe  ovorum 
(pimor,  cum  magna  quancicate  globulorum  alborum 
fphsericorum,  criangularium»  vermiculariumi  gemello- 
rum,  cefticult-  &  ovarii  -  formium,  &c«  magoicudi- 
nem  nucis  avellanx  adsequaacium  primo  die  ad  meofii- 
ras  fex  evacuaca  erac,  asgro  quancum  ad  vires  opcim^ 
(e  habence.  Poftero  die,  cum  facile  judicare  licebac,  fa- 
dtam  inciftonem  aon  facis  efle  amplam  pro  exicu  majc^ 
ribus  hujus  naturae  globulis  concedendo,  Lancecci  igi- 
cur vulnus  ampliabacur,  per  quod  globuli  ovum  Co- 
lumbinum  magnicudine  fuperanccs  magno  numecocum 
fex  icerum  gelacinae  menfuris,  &  magno  fruflo  mai& 
cujufdam  albae  porcionem  omenci  refercntis,  de  novo 
excreci  eraor*  Cui  MaHSe  plurcs  didorum  globulo* 
rum  filamencis  fibrofis  adhasrefcebanc* 

In  examinacione  maceriarum,  geiatina  fuper  carbonum 
igncm  iudurefcic  &  albeiciCi  pelliculi  defuper  fe  for- 
mancC' 

Spiricu Vicrioli,  Spir.  Sal.  Ammon.  vol«  Ol.  Tare,  per 
deliqu.  Spir.  Vin.  rei^if.  Aceto  afKifis,  manifefti  nihil 
videcur»  quam  Icvis  induracio  maccriae  ab  uno  quoquc 
iftorum  liquorum,  ecfi  nacuri  inccr  (b  invicem  contra- 
riorum* 

Globuii  coloris  Tunc  albiflimi,  fenfui  tadds  refiften. 
ces ;  rupci  liquorem  album  chylo  fimileaifuodunc,  mem- 

-^na  (eu  pellicula  manifefti  cindi. 

Maf& 
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Mafla  ifta  albicans  quas  porcionem  omenci  referr, 
etfi  craflicie  pollicem  adxquec,  (ubftanciam  pure  mem- 
branaccam  babec 

Nutnerus  globulorum  majorum  &  minorum  ad  fep- 
cem  vei  odo  miliia  (e  exceodic. 

Hodie  qui  eft  inclufir^  decimus  fexcus  ab  operatiooe 
dies,  arger  quim  opcime  fe  habet,  venter  eft  mollis,  pla- 
nus, vulnus  pulcherrimum,  urioa,  pulfus,  refpiracio 
bona,  confequencer  nulla  febris,  fomnus  cranquillus. 
Evacuacio  macerix  geiatino(x  durancibus  13  diebus 
fuic  copio(a,  inodora,  nunc  pur^  ferofa  &  parca,  fed  for- 
rcm  odorem  fpirans,  immifliimque  Carhecerem  argence- 
um  nigricans,  quod  corporibus  heterogeneis  corruptis 
magis  qu^  vilceribus  gangrasnft  prebends  acrribuimuSp 
quoniam  febris  abeft.  Hodie  poft  injeAionem  Decodi 
ex  Enula  Camoan.  Agrimon.  &MelL  cum  Tindun  Aloes^^ 
Myrrh*.  &  BaJfam.  da  Conimandeur,  rupci  pellicula 
globuli  fuit  excreta^  quem  in  ftacu  (uo  nacurali  ovum  gal* 
linaceum  mole  adxquille,  forcaflis  fuperiUTe.  cercum  eft. 

Appecitus  &  vires  nunc  liinc  quas  nobis  faceilunc, 
Medicamenra^  porrigo  Traumatica,  Alexircria  &  Con- 
fortantia  invicem  combinata  juxta  viiSum  Analepticum. 
4iairofjL$fcp  notatu  dignum  examini  ver(atiorum  in  arte 
amic^  difcutiendum  craditur,  &  uc  animi  fui  (enfa  no- 
bifcum  communicart  baud  gtavencur,  obnixe  logatur. 
Dabam  Parifiis  d.  IV.  Calend.  Januar-  MDCGXXII, 


BanhoL  Anhorn^  ab  Harniifst 


(to) 

V.  Jn  Account  of  Jome  Experiments  made  with  the 
Bile  of  Terfons  dead  of  the  flane  at  Marfeilles, 
with  what  appear  d  upon  the  DiJeBion  of  the  So- 
dies^  as  likfwife  Jome  Experiments  made  with 
the  &le  of  Terfons  dead  of  other  Vifeafes.  By 
the  Learned  and  Curious  T)r.  Dcidier,  Trofejfor 
of  Thyjick  in  the  Faculty  of  Montpcllicr.  Com' 
mwiicated  by  John  Woodward,  M  D.  Prof. 
Med.  Grefh.  and  R.  S.  S. 

ExPtrimentt  m*de  tiptm   the  Bile  tf  Perfons    dtad  of 

the  PUgue* 

Experiment  T. 

THE  Haman  Bile,  taken  from  the  Gall-BIadder 
of  the  Bodies  of  thofe  that  dy'd  of  the  Plague 
at  Mdrfeilles,  has  been  always  found  to  be  of  a  black 
and  greenUh  Colour.  Ic  has  become  conftandy  of  a 
lading  Grafs  Green  upon  the  mixing  of  Spirit  of  Vi- 
triol with  its  and  always  very  yellow  when  we  mixc 
Oil  of  Tartar  per  deliquium,  or  the  Alcalous  fixt  Side 
<A  the  (ame  diflolv'd  in  a  fufiicieot  Quantity  of  Wa- 
ter. Theie  two  Colours,  green,  and  yellow,  have  con- 
tinued for  whole  Months.  The  faid  Bile  has  become 
«f  a  black  Colour,  like  Ink,  but  foon  fading,  by  the 
Afiiition  of  Spirit  of  Nitr 

Experiment  II. 

The  Bile,  taken  from  the  Gall>  Bladder  of  the  Bo- 
dies  of  thofe  that  dy'd  of  the  Plague,  having  been 
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poured  into  a  Wound  made  on  purpofe  jin  different 
Dogs,  has  render'd  chem  thereupon  melancholy,  drow 
zjf  and  without  caring  to  ear-  All  thcfe  Animals  dy'd 
in  three  or  four  Days  with  the  eflencial  Marks  of  the 
true  Plague,  declared  by  Buboes,  Carbuncles,  and  gan- 
grenous Inflammations  in  the  f^ifcera,  in  the  fame  man* 
ner  as  in  the  human  Carcafles  from  whence  the  Bile 
was  taikea. 

Experiment  III. 

A  Drachm  of  the  (aid  peftiferous  Bile  having  been 
mix*d  with  two  Ounces  of  Fountain  Water  made  luke- 
warm, and  injeAed  into  the  Jugular  Vein  of  feveral 
Dogs,  has  renderM  them  prefently  drowzy,  and  has 
lulled  them  in  four  HourSf  with  gangrenous  Inflam- 
mations, the  Heart  fluffed  full  of  clack  thick  Bloody 
the  Liver  fwcU'd,  and  the  GallBUddcr  full  of^rceo 

EiCferiment  IV. 

The  tame  Quantity  of  Bile,  InjeAed  By  the  Crural 
Vein,  has  produced  in  the  Dogs  a  Heavinefs  in  about 
an  Hour.  They  have  had  fuch  a  ilrong  loathing  of 
their  Food,  that  th^  would  not  eat  or  drink  the  leaft 
matter  after  the  Injection  was  made.  They  pifs'd 
frequently,  efpedally  if  they  were  ftirr'd.  On  the 
diird  Day  there  appeared  confiderable  Tumors  under 
the  AxHU,  and  on  their  Thighs,  about  3  Inches  from 
the  Wound«  The  Wound  turn'd  to  a  Gangrene,  and  the 
Creature  ufually  dy'd  on  the  fourth  Day,  with  all  the 
Marks  of  the  Plague. 

Exfe^ 
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Experiment  V. 

A  Dog,  of  the  Hofpical  at  the  Mail,  in  Mirfeilles. 
who  foUow'd  the  Surgeons  when  chey  went  to  drefs 
the  Sick,  ufcd  greedily  to  fwallow  the  corrupted 
Glands,  and  the  Dreflings  charged  with  Pus  that  they 
cook  of!  the  Plague-Sores )  he  lick'd  up  the  Blood 
that  he  found  (ptlt  on  the  Ground  in  the  Infirmary; 
and  this  he  did  for  about  three  Months,  and  was  al- 
ways Weill  gay,  brisk,  full  of  Play,  and  familiar  with 
all  Comers.  We  injeded  into  the  right  crural  Vein 
of  this  Dog  about  a  Drachm  of  the  pcfiiferous  h\\cy 
mix'd  with  two  Ounces  of  warm  Water  He  dy'd 
the  fourdi  Day,  as  the  others  did,  with  a  Bubo  on 
the  wounded  Thigh;  on  which  likewife  there  were 
two  Carbuncles,  and  the  Wound  gangren'd.  What 
we  took  particular  Notice  of  in  this  Dog  was,  that  zU 
ter  the  Injei^on.  both  when  he  was  living,  and  after 
he  was  open'd,  when  dead,  he  had  a  very  (linking 
Smelli  which  we  did  not  obferve  in  any  of  the  o- 
thers.  He  had  moreover  a  confiderable  Haemorrhage 
from  the  Wound,  the  Night  before  he  dy*d,  having 
firuggled  hard  to  efcape  out  of  his  Confinement 

Experiment  VI. 

The  id  of  Maji  having  injeded  about  a  Drachm  of 
humane  Bile,  taken  from  Perfons  dead  of  the  Plague, 
mix'd  with  two  Ounces  of  warm  Water,  into  the 
Crural  Vein  of  a  Dog,  the  Creature  was  prefently 
drowzy,  refused  his  Food,  and  dyed  about  the  third 
or  fourth  Day  after  the  fnjedion,  with  all  the  inward 
and  outward  Marks  of  the  Plague  that  the  others 
bad. 

Exfe^ 
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EtfermtBt  VIL 

The  /txth  of  the  fame  Month  we  coUedcd  the  Bile 
of  this  Dog  dead  of  the  Plague,  and  injeded  it  by 
the  Crural  Vein  into  the  Blood  of  another  Dog,  who, 
prefently  after  the  Injedion,  had  ConvtrlAve  jStottons 
ail  over  him,  which  were  followed  by  a  Lethargick 
Heayinefs*  On  the  (econd  Day  after  the  Inje(9ion» 
there  appeared  a  Carbuncle  upon  the  great  Pedorai 
Muicle  on  the  right  fide  The  third  Day  there  arofe 
a  confiderabie  Bubo  on  the  Thigh ;  and  the  Dog  dy *d 
the  (ame  Day.  Upon  opening  the  Body,  we  found  the 
fore  part  of  the  Breaft  ail  gangren  d  under  the  Tegu- 
ments; and,  in  the  inward  parts,  the  f^ijcer^  were  full 
of  black  clotted  Blood ;  as  in  all  the  red:.  The  out- 
ward Surface  of  the  Lungs  was  all  Purple;  The  Heart 
was  fwelled  as  big  again  as  ufual,  with  the  four  Cavities 
full  of  black  clotted  Blood.  The  Creature  had  liv'd 
three  Days  from  the  Injedion  without  eating  or  drink- 
ing. 

The  icth  of  Mspf  we  injeded  the  Bile  of  this  fe- 
cond  Dog  into  the  Crural  Vein  of  a  third  Dog,  who 
was  thereupon  feiz*d  with  violent  Convulfions,  and 
different  convulfive  Motions,  for  about  half  a  quarter 
of  an  Hour.  When  he  was  recovered  from  the(e,  he 
appeared  dull,  and  fleepy;  he  vomited  with  violent 
Strainings.  The  Vomiting  was  followed  with  a  Hick- 
up.  He  eat  a  little  boiled  Meat,  having  faded  a 
good  while  before  the  Injedion  was  made ;  but  he  vo* 
mited  it  up  two  Hours  after  he  had  taken  it.  He 
died  the  third  Day  with  th  efame  Symptoms  of  the 
Plague  that  the  other  Dogs  had. 

D  i  The 
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Tbe  State  of  the  bodies  of  ferfomdiad  of  the  Tlague:^ 
from  which  we  took,  t^  ^H^  for  the  Bx^erimetUL 
heforementiond. 

The  fir fi  B^df 

ONE  BekfieMr,  z  Soldier,  of  i;  Years  of  ^c; 
of  a  ftrong  robuft  Confticacion,  having  a  flac>^ 
cifli  Bubo  growing  on  the  hollow  ofchc  righc  Groini 
dy'd  delirous.  We  found  in  his  Qircafs  the  H&are 
of  an  extraordinary  Bignefs,  ftufied  with  black  cloo^ 
ted  Blood.  His  Lungs  covered  with  a  livid  Purple, 
and  (licking  a  little  to  the  FUnnL.  The  Liver  was 
double  the  natural  Bignefs,  and  (luffed  with  a  thick 
Blood.  The  Gall  Bladder  was  full  of  a  black  and  greeiH 
ifli  Bile.  The  Dhta  and  Pia  Mater  by  their  Blacknefs 
ieeoa'd  to  have  been  feized  with  a  gangrenous  In« 
flammation-  The  inward  Subflance  of  the  Brain  was 
fprinkled  over  with  an  infinite  number  of  fmall  livid 
SpotSi 

The  fuend  Bbdj. 

M^rj  Pifsnnef  aged  30  Years,  of  a  fiinguine  Habit,, 
had  a  Bah  under  her  right  Arm-pit,  wirb  a  DeUri$m 
that  was  followed  by  a  mortal  Sleepinefs.  In  the 
opening  of  her  Body,  we  remarked,  that  the  Lungs 
W^re  ia  their  natural  State.  The  Heart  was  of  a 
prodigious  bigne(s,  full  of  black  coagulated  Blood^.with 
the  left  Auricle  livid  and  gangrenous.  The  Liver^ 
vjjiich  was  much  enlarged,  was  all  covered   with  Pur* 
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pie ;   and   the  Gall  Bladder   fill'd  with  a  black  and 
grccnifli  Bile.    The  Head  was  not  open'd. 

The  third  Body. 

Peter  Mculard^  of  a  tender,  feeble  Conftitution,  zr 
fiouc  1 4  Years  of  Age.  had  a  Bubo  under  the  hollow 
of  the  right  Groin  very  deep,  and  that  never  came 
well  out.  He  became  delirous  with  Convulfions,  in 
which  this  Child  dy'd.  We  found  in  his  Body  his 
Heart  of  double  the  bignels  that  it  ought  naturally 
to  be,  containing  a  black  thick  Blood;  His  Lungs 
were  befprinkled  with  livid  Spots.  The  Gall  Bladder 
full  of  a  black  and  greenilh  Bile.  The  Head  was  not 
open'd. 

The  fourth  Bodj. 

Jean  R4ynaud,  Cook,  aged  about  xs  Years,  of  a 
melancholy  Temperament,  had  the  whole  Habit  of 
his  Body  covered  with  a  purple  livid  Colour,  and  a 
Bubo  under  his  left  jixilla ;  he  dy'd  in  a  delirous 
Phrenzy.  We  found  in  his  Carcafs  two  Abfcefles,  one 
between  the  Teguments  and  the  left  greac  pedoral 
Mufcle,  and  the  other  in  the  Breaft  between  the  Ster^ 
mm  and  the  Mediafiinum  His  Heart  was  very  large, 
fill'd  with  black  thick  Blood.  The  right  Auricle  was 
of  the  Bieadth  of  three  Inches ;  the  left  was  in  its 
natural  State.  His  Lungs  were  cover  d  with  little  li* 
vid  Spots,  remaining  foft  and  pliant,  without  any  hard* 
nefs  in  the  Subftance  of  them.  The  Liver  was  lar- 
ger and  harder  than  ordinary,  and  was  alfo  full  of 
livid  purple  Spots;  and  the  like  were  fonnd  in.  the 
Subftance  of  nil  Brain,  of  which  all  the  VcHels  were 
filTd  with  black  thick  Blood. 
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The  fifth  B^ij. 

Jgques  Audihert,  aged  about  3;.  of  a  melancholy 
Complexion,  four  Months  after  he  had  been  cured 
of  the  Plague,  the  Mark  of  which  was  a  Bmbc  in  the 
fold  of  the  right  Groin,  which  came  well  to  a  Suppu- 
ration, was  attacked  afrefti  with  three  Carbuncles;  one 
in  the  middle  of  the  Arm,  and  the  other  two  in  the 
fore  Arm.  He  had  but  tittle  Fever,  with  fome  fmall 
Sicknefi  at  Stomach;  but  a  Deliritm  coming  of  a 
fudden,  carried  him  off.  Upon  opening  his  Body,  we 
found  bis  Heart  of  a  prodigious  Bignefi*  The  right 
Auricle  being  of  the  breadth  of  five  Inches ;  and  the 
left  of  three.  We  found  a  little  Impoftume  upon  the 
Body  of  the  Aertd.  The  Lungs  were  covered  with  li« 
vid  SpotSf  and  the  Liver  appeared  gangrenous.  The 
Gall  Bladder  was  of  a  very  black  Colour.  The  D^p^ 
denim  and  the  ReSum  were  inflam'd-  We  did  not  o» 
pen  the  Head* 

The  fixth  Bodj. 

t^enture  Cajole^  about  40  Years  of  Age,  of  a  melan- 
choly Temperament,  dy'd  without  any  outward  Erup- 
tion on  the  third  Day,  of  a  violent  Fever,  with  a 
Sleepinefs.  We  found  in  the  Body  the  Mediafiimtm 
torn  towards  the  upper  part.  The  Pericdrdium  was  of 
a  livid  Colour.  The  Heart  larger  than  in  its  natural 
State,  by  the  fwelling  of  its  Ventricles  full  of  black 
thick  Blood,  as  in  the  other  CarcafTes.  The  Liver 
alfo  was  very  large,  and  of  a  livid  Colour,  with  a 
Carbuncular  Puflule  on  the  fide  of  the  Gall  Bladder; 
this  was  fill'd  with  very  black  Bile. 

The 
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TbiftvaUb  Bodf. 

Miurgneritti  Bschsire^  aged  i8  Years»  of  a  lively 
vigorous  Coofticution,  having  two  Carbuncular  Puftules 
•D  the  middle  and  infide  of  the  Thighi  with  a  (harp 
Pain  in  the  Head,  dy'd  deUrous.  We  found  in  her 
Body  the  Coverings  of  the  Brain  of  a  blackifli  red  ^ 
The  Cortical  part  of  a  livid  Colour,  and  che  Medul- 
lary fprinkled  with  a  few  black  Spots;  The  Heart 
of  a  prodigious  Size,  full  of  a  thick  black  Blood : 
The  Liver  alfo  very  large,  and  the  Gall  Bladder  very 
full  of  a  black  and  green  Bile.  There  were  feveral 
livid  Spots  upon  the  Sur&oe  of  the  Inceftines. 

Tbt  eighth  Bedj. 

LMufe  Beliffgifi^  lo  Years  of  Age ,  having  a  Bittc 
in  each  fold  of  the  Groin,  died  very  (uddenly  with- 
out  any  dangerous  Symptoms.  We  found  in  her 
Carcaft  the  Heart  all  covcr'd  with  a  livid  Purple,  much 
laiger  than  natural,  fill'd  with  thick  black  Blood,  ha- 
ving a  P^ljfns  in  each  Ventricle.  The  Lungs  were 
in  their  natural  ^*tacc  The  Liver  of  a  prodigious 
Greatnefs ;  and  the  Gall  Bladder  full  of  Bile,  of  a 
deep  green  Colour. 

The  ninth  Body. 

One  namM  Rdmpeau,  a  Peafanr,  aged  about  xo  Years, 
of  a  (anguine  robull  Conftitutfout  having  had  a  Car- 
buncular Parotide  for  the  Space  of  eight  Days,  accom- 
pany*d  with  a  burning  Fever,  was  carried  to  che  Hof- 
pital  the  %d  ofMgj^  where  he  dy'd  the  5  th.  We  found 
the  outward  part  of  the  left  fide  of  the  Lungs  cover'd 
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with  a  livid  Purple.  The  Heart  was  of  double  th 
natural  Bignefs,  having  fcarce  any  Blood  in  the  V  en 
cricies,  whofe  Cavities  were  fiUM  each  with  a  large 
Poljpus,  that  on  the  right  fide  having  dilated  the  Au« 
ricle  to  the  breadth  of  four  Inches.  The  Liver  alfe 
was  larger  than  ordinary,  and  the  Gall  Bladder  was 
full  of  a  black  and  green  Bile. 

The  Experiments,  and  the  opening  of  the  Bodies 
mentioned  above>  were  made  in  the  Hofpital  at  the 
Mali,  and  in  the  Apothecary's  Shop  of  the  Reverend 
the  Reformed  Fathers  of  MarfcHles,  during  the  Months 
of  February,  March,  April,  Moff,  in  Company  of  MefT 
tRobcrts  and  Ribt^tdy  Dodors  of  Phyfick. 


"The  following  Experiments  were  made  at  Moncpe- 
licr,  in  the  Hofpital  of  St.  Eloy,  during  the 
Jiiionths  of  September,  O(5tober,  and  Novem- 
ber, in  company  with  Monf.  Fizcs,  2>r.  of  fhj^ 
ftck^  and  Trofeffor  of  the  Mathematicksy  and 
Mejfieurs  Duli  and  Morel,  young  Surgeons  of 
the  faid  Hofpital. 

A  Soldier,  between  the  Age  of  lo  and  15,  of  a 
Uvely  brisk  Temper,  being  fick  in  the  Hofpi- 
tal of  St.  Eloj  of  an  ordinary  malignant  Fever,  died 
about  the  15th  Day  by  a  Defluxion  upon  his  Bread. 
His  Lungs  were  found  very  much  blown  up,  fil- 
ling all  the  Cavity  of  the  Bread,  and  adhering  to  the 
PUura.  Having  remarked  that  the  Bile  in  the  Gallp 
Bladder  was  of  a  bright  Grafs  green  Colour^  we  ga- 
xher'd  it  for  the  following  Experiments. 

This 
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This  Bile,  being  mingled  with  four  Oonces  of  warm 
Wacer^  was  pan  injeded  into  the  Jugular  Vein  of  a 
Dogi  and  a  Comprefs  foak'd  in  the  red  of  the  Li- 
quor was  applied  to  the  reft  of  the  Wound.  The 
Creature  thereupon  appear'd  heavy  and  fleepy,  and 
would  neitlier  eat  nor  drink ;  the  third  Day  he  eat 
and  drank  wiUingly.  The  Comprefs  falling  oS'  the 
fourth  Day,  the  Wound  was  diminifhed  one  half,  and 
was  healed  by  little  and  little,  and  tiie  Dog  grew  per* 
fedly  welU 

7)tf  Hgbtb  Experiment. 

A  Peafant  of  about  5*0  or  60  Years  old,  of  a  me* 
lancholy  Temperament*  had  been  near  a  Month  in 
the  Hofpital  with  an  ordinary  malignant  Fever,  having 
alternatively  a  Delirium  and  a  Sleepinefs.  After  his 
Death,  the  Bile  was  found  extreme  thick,  and  black 
as  Ink,  and  a  great  deal  of  it.  We  put  about  a 
Drachm  in  a  Wound  made  for  that  purpofe  on  the 
outer  part  of  the  right  Thigh  of  a  Dog,  thrufting 
in  Pledgets  dipt  in  the  (aid  Bile  diluted^  into  the 
Wound.  There  did  not  appear  any  Change  in  the 
Dog.  We  made  him  (wallow  fome  of  the  fame  Bile, 
without  lofmg  his  Appetite ;  and  feeing  he  was  like 
to  do  well,  we  left  the  Wound  to  ic  felf,  which  heal'd 
in  fifteen  Days  only  by  the  Dog's  licking  it. 

The  ninth  Experiment. 

Being  willing  to  injcA  fome  of  the  fame  Bile  inco' 
the  Crural  Vein  of  another  Dog,  and  the  Syringe  be- 
ing ftopt  by  the  too  great  Thicknefs  of  the  (aid  Bile, 
the  Injedion  could  not  be  made ;   wherefore  we  took 
a  Pledget  foak'd  in  as  much  of  this  Bile  diluted,  as  it 
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could  cake  up,  and  appiy'd  ic  to  a  frefli  Wound  made 
in  the  infide  of  the  righc  Thigh*  The  Pledgee  was  fiif* 
ccn'd  within  the  Skin  by  fome  Needles.  This  Application 
produced  no  confiderable  Alteration  in  the  Dog ;  he  nei- 
ther  appeared  fleepy  nor  (iomachlefi ;  buc  lick'd  his  Sore 
readily  enough ;  and  after  the  Pledgee  was  fallen  ofl^ 
the  Wound  heafd  as  in  the  foregoing  Experiment* 

Thi  tenth  Exferimnt. 

Abouc  a  Drachm  of  the  lame  black  Bile  drawn 
from  the  fame  Carca(s»  and  mixed  with  warm  Water, 
was  injeded  into  the  Jugular  Vein  of  another  Dog. 
The  Creature  was  not  incommoded  thereby^  but  was 
as  brisk  as  before  the  Injedion,  only  be  appear^  ve* 
ry  thirfty  and  he  drank  with  Greedinels.  The  next  Mor- 
ning being,  willing  to  view  the  Wound,  we  found  it 
black  and  dry,  and  the  Dog  becoming  furly,  bit  one 
of  the  Afliftants.  The  two  Ligatures  made  for  the 
Injedion  were  taken  away  without  our  feeing  any 
Blood  to  run  out.  We  apply'd  a  Doflil,  charged 
with  the  ordinary  Digeftive.  and  kept  on  by  a  Ban- 
dage ;  and  about  four  Hours  after  the  DrcOdng,  we 
found  the  Dog  dead,  having  lived  13  Hours  after  the 
Injedion.  Having  opened  him,  we  found  that  \m 
Heart  beat  dill  with  Violence,  and  the  beating  cea-^ 
fing,  there  was  no  Blood  either  in  the  Ventricles  or 
the  Auricles.  This  Liquor  crowded  together  in  the 
great  Veflels»  appeared  of  a  lively  red,  and  very  flu- 
kl,  without  any  of  thofe  Concretions  that  we  conftant* 
ly  obfcrved  in  all  the  Bodies  that  dy*d  of  the  Plague. 
Here  appeared  neither  internal  nor  external  Marks  of 
the  Plague* 


The  eleventh  Exferiment. 

An  Inhabitant  of  MontfelUer^  aged  about  ;o  or  %s^ 
very  fat  and  robuft,  of  a  (anguine  Complexion,  having 
had  a  Fall  upon  the  Pavement,  had  received  a  fim« 
ple  Wound  on  the  upper  part  of  his  Forehead  on  the 
light  fide.    This  being  negledked,  brought  on  an  £- 
rjfipeUs  all  over   his    Face,   which  was  accompany'd 
with  a  Swelling  of  the  left  Pdrotide.   'This  appeared  and 
difappearM  thrice  from  Morning  tili  Night.    The  Eff- 
fifeUs  came  fuddenly  on  s    he  grew  delirous,  and  di- 
ed after  fifteen  or   twenty  Days    IllnefSt    reckoning 
from  the  FalL    In  the  opening  of  the  Body,  we  found 
a  quantity  of  Water  between  the  Skull  and  the  Dum 
rd.  Mdteu    The  Brain,  which  was  firmer  than  ordina- 
ry, was  a  little  red,  and  part  of  the  FU   Mater  cov* 
ering    the  hinder  part  of  that  FifcuSf   appeared    in« 
flam'd.    There  was  about  half  a  Septier.  of  Water  of 
a  yellowiih  Colour,  (hed  in  the  Cavity  of  the  Bread. 
The  great  right  Lobe  of  the  Lungs  was  a  little  hard 
on  the  upper  part.    The  Heart  had  a  Polypofe^  Con^* 
cretion  in  each  Ventricle :    We  found    likewife  two 
Pints  of  limpid  Water  got  forth  into  the  lower  Belly. 
Ail  the  Fat  of  his  Carcafs  was  yellow.      The  Liver 
appeared  to  us  a  little  fwelfd ;    and  the  Gall  Bladder 
almofk  emptyt   not   having  above   two  Drachms  of 
yellow  Bile  in  it.     That  Bile  of  this  Carcafs,  mixed 
with  two  Ounces  of  warm  Water,  was  iojeded  into 
the  Crural  Vein  of  a  Dog.     The  Creature  eat  and 
drank  heartily  after  the  Injedion,  and  did  not  appear 
at  all  incommoded.    The  Wound  bleeding  much,  we 
were  obliged  to  fill  it  with  reflringent  Powders,  kept 
in  by  a  Pledget  and  a  convenient  Bandage.    Twenty 
four  Hours  after,  the  DrefHng  was  taken  away,  the 
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Wound  appeared  black  and  dry.  The  Dog  licking 
ii^  it  fuppuraccd  the  next  Day,  and  afterwards  be- 
came red  and  well  colour'd  ;  and  the  Wound  was  kC- 
fen'd  one  half  in  eight  Days,  during  which  time,  the 
Dog  appeared  in  perfed  Health. 

TAe  ttre/fih  Experimtnt. 

Eight  Days  after  the  foregoing  Experiment,  the 
Dog,  that  was  the  Subjeft  of  it,  was  kilfd  by  abouc 
half  a  Drachm  of  Powder  of  Hungarian  Htrhl,  diC^ 
folved  in  a  fpoonful  of  warm  Water,  which  we  in- 
jeded  into  the  Jugular  Vein.  The  Creature  d>'d  on 
the  fpot,  with  univerfal  Convulfions.  His  Heart  was 
found  full  of  grumous  Biood  reduced  to  a  kind  of 
thick  Pap,  but  without  any  Clods.  The  Bile  of  this 
Dog  was  yellow  and  in  little  quantity.  Not  being  able 
to  inje<^  it  into  the  Crural  Vein  of  another  Dog^  be- 
caufe  the  Vein  was  too  fmall,  we  contented  our 
felves  to  dip  two  Comprefles  in  this  Bile,  which  we 
apply'd  and  kept  under  his  Skin,  by  two  Wounds 
made  on  purpofe  in  this  (econd  De^:  There  arriv'd 
no  notable  Change*  We  obferved  in  thefe  two  Dogs 
no  Marks  either  internal,  or  external,  of  the  Plague. 

Dene  4/Montpelicr /^^  ^th  cf  December,  1721. 
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VI.  The  way  of  proceeding  in  the  Small  Pox  inocu* 
lated  in  New  EneUnd.  Communicated  hy,  Hcn^ 
ry  Newman,  Efy'y.of  the  Middle  Temple. 

!•  \7f /B   make  ufualiy  a  Couple  o(  Inci/lons  in 
V  V   ^^  ^'^^  where  we   make  our  IffMes,  but 
(bmewbaie  larger  than  for  them,  feme,  times  ia  one  Ar^ff, 
and  otte  te^. 

%.  fnto  tfaefe  we  put  bits  of  UMt,  (the  patient  at 
tbe  fame  time  turning  his  Face  another  way,  and  guar- 
ding his  NoftriU)  which  have  been  dipt  in  feme  of 
the  f^drsMus  MMtter  taken  in  a  Vial,  from  the  Pu& 
tttles  of  one  that  haa  the  Small  Pox^  of  the  more  lau« 
dable  Sort,  now  turning '  upon  him,  and  fe  we  cover 
them  with  a  Plainer  of  Diacbylon. 

3*  Yet  we  find  the  Fariolous  Matter  fetched  from 
rbofei  thai  have  the  inoculated  Small  Pox,  altogether  as 
agreeable  and  efiedual  as  any  other.  And  fo  we  do 
uriiat  is  taken  from*  them  that  Iiave  the  Confine  fit 
Sort. 

4.  Within  Four  and  Twenty  Hours,  we  throw  a- 
way  the  Linf,  and  the  Sores  are  dreflcd  once  or  twice 
every  Four  and  Twenty  Hours,  with  warmed  Cabbage 
Leaves. 

S*  The  Patient  continues  to  do  all  Things,  as  at 
^her  times,  only  he  expofes  not  himfelf  unto  the  In- 
juries of  the  Weather,  if  that  be  at  all  TenipeP- 
tuous. 

6.  About  the  Seventh  Day  the  Patient  feels  the 
udial  Symptoms  of  the  Small  Pox  coming  upon  hinv; 
and  he  is  now  managed  as  in  an  ordinary  Putrid  Fe- 
wr.    I£  he  cannot  hold  up,  he  goes  to  Bedi  If  his 
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Head  deb  too  much,  we  put  the  common  Poultice 
to  his  Peet^  if  he  be  veiy  Sick  at  the  Stomachy 
we  give  htm  a  gentle  Fomit^  yea,  we  commonly  do 
thefe  Things  Mlmofl  of  Ccurfe,  whether  we  find  the  Pa- 
tienc^Waoc  themor  no.  And  we  reckon  they^^^iVf r  we 
do  thefjb  Tilings,  the  better.  If  the.  Fever  be  too  high, 
in  fome  Conftttutions,  we  Bleed  a  h'ttle:  And  finally, 
CO  hafien  the  Eruption,  we  put  on  a  Couple  of  BUfiers. 
7«  On  or  about  the  Third  Day  from  the  Decumbi* 
lure  riic  Ernftim  begins^  The  Number  of  the  Puf^ 
tules  is  not  alike  in  all.  in  (bme  they  are  a  very  few^ 
in  others  cbey  amount  to  an  Hundred,  yea,  in  many 
they  amoum  unto  feverdL  Hundreds  \  frequently  unco 
mora  than  what  the  Accounts  from  the  Levant  fay 
is  ufual  there. 

8.  The  Eruftion  being  made,  all  Illnefs  vani(bes ; 
except  perhaps  a  little  of  the  Fapcurs  in  thofe  that 
are  troubled  with  them  h  there  is  nothing  more  to  do, 
but  to  beef  Warm^  drink  proper  Teas,  eat  Gruel, 
Milk  Poccage,  Panada,  Bread,  Butter,  and  almoft  any 
thing  equally  Simple  and  Innocent. 

9«  Ordinarily   the  Patient  fits  up  every  Day,  and 
entertains  his   Friends,  yea,  ventures  upon  a  GUfs  (f 
Wine  with  them .   If  he  be  too  Intent  upon  hard  Read-^ 
ing  and  Studi,  we  take  him  ofif. 

ID.  Sometimes,  rho*  the  Patient  be  on  other  Ac- 
counts eafy  enough,  yet  he  cant  Sleep  for  divers 
Nights  together.  In  this  Cafe  we  do  not  give  him 
Anodynes  or  Opiates^  becaufe  we  find.  That  they  who 
have  taken  thefe  Things  in  the  Small  Fox  are  gene- 
rally peftered  with  miTerable  Biles  after  their  being 
recovered.  So  we  let  them  alone  ;  their  Sleep  will  come 
of  it  felf,  as  their  Strength  is  coming  on. 

II.  On  the  Seventh  Day  the  Fufiules  ufually  come 
to  their  Maturity ;  and  foon  after  this  they  go  away, 
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as  thofe  ef  the  Small  F$x  in  the  Difiiiia  Swt  u(e 
CO  do. 

12.  The  Bicieoc  gett  abroad  omdely,  and,  is  moft 
fenfibly  StrHfger,  and  ia  ie$ter  Erealch  than  he  was 
before-  The  Tranfplancanon  has  been  given  loW^^ 
mem  in  ChiUrhed^  £ighc  or  Nine  Days  after  their  De« 
livery;  and  they  have  got  earlier  out  ol  iheir  Child- 
bed, and  in  better  CircumftiHices,  tfiin  ever  in  their 
Lives.  Thole  that  have  had  ugly  Uicen  long  run- 
ning upon  them,  have  had  tlKm  healed  on,  and  by 
this  TranffUmatUm.  Some^very  feebit,  cHttf^  ^^4p^* 
true  People,  have  upon  this  J^famf^lmiMien^  grotrn 
hearty  and  got   tid  of  their  fomief  Makdies. 

I).  The  S^res  of  the /ifci/ieff  do  feeita-  fo  dry  a  little 
in  Three  or  Four  Days  of  the  Feverifti  Preparation  for 
Eruftion.  After  this  there  is  z  flcntif4  Difcbdrge  at 
them.  The  difeharge  tnay  continue  a  litc4e  while  af- 
ter  the  Patient  is  quite  well  on  other  Accounts ;  But 
the  Seres  wilt  fbon  enough  dry  up  of  themfelves ; 
butthe/4r^fi  the  better,  as  we  think*  If  they  happen  to  be 
imfidmed,  or  otherwife  Troublefomc.  we  prefencly  help 
ihem  in  the  ways  we  do  any  Ordhdry  Sores. 


\IL  A  Letter  from  Dr.  ^cttlctotiy  fhyjician  at 
Halifax  iVYorkfliire,  to  Dr.  Whitaker^  concenit 
in^  the  Inoculation  of  the  Small  Pox^ 

S  I  R, 

HALTING  too  often  found  with  no  fmall  Grief 
and  Trouble,  how  little  the  Affiflance  of  Art 
cou'd  avail  in  many  Cafes  of  the  SmdU  Pcx,  I  was  in« 
duced  to  try  the  Method  of  Infition  or  Inoculation, 
came  fo  well  recommended  by  feveral  Phyfi- 
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cians  from  Turkey  mad  which  had  alfo  been  lately 
pradifed  in  London.  This  I  thought  was  fufikicntto 
juftify  the  Atteii)pi:»  aod  what  (iicceis  it  has  met  widit 
I  have  here  fenc^  according  to  your  defire,  a  £uchful 
Account  of,  and  of  every  Thing  that  has  been  done 
or  obfervcd  here,  relating  K»  char  A0air^  which  might 
be  worth  your  Notice 

It  was  in  CHctmkr  lafl:,  That  I  firft  began  to  put 
this  Method  in  Pradice,  and  finding  it  to  tiicceed  be- 
yond my  Expedatioa  in  rbe  firft  inftance»  I  was  ea- 
cour^^ed  to  repeat  it  upon  (bme  others,  and  after- 
wards ieverol,  feeing  with  how  much  cafe  thefe  got 
thro'  the  Difiemper^  were  defirovs  to  have  the  fame 
done  to  themlelves  or  their  Children ;  fo  that  there 
are  now  upwards  of  Forty  here,  who  have  received 
the  SmM  Pox  by  Infirioii ;  who  are  all  got  well  thro' 
the  Diftemper,  and  are  at  diis  time  thro'  GodsBlef- 
fmg  in  very  good  Health.  Only  one  that  was  ino' 
cu&tedi  did  Die  s  of  which  1  flialt  give  you  a  par- 
ticular  Relation  hereafteti  and  refer  it  to  your  Impar* 
rial  Judgment,  whether  that  ought  to  caft  any  Ble- 
milh  upon  the  Operation  or  no* 

What  was  done  by  way  of  Preparation  was  chiefly 
purging  with  Rhubarb  for  Children,  and  fometimes 
Vomiting  or  filc^dii^g  for  grown  Terfons ;  and  many 
have  had  no  Preparation  at  alL  But  I  always  found, 
-as  far  as  1  was  able  to  judge.  That  thofe,  whofe  Bo- 
dies were  well  prepared  by  (iich  proper  Methods  as 
their  different  Ages  or  Cdnfticutions  did  feem  to  re- 
quire»  had  more  favourable  Symptoms  than  others  in 
ifke  Circumftances,  where  that  was  omitted. 

The  Method^  which  i  always  took  in  the  Opera- 
tion, was  to  make  two  Incifions,  one  in  the  Arm  and 
another  in  the  oppofite  Leg.  It  is  not  material  as  co 
calling  the  Diftemper,  whether  the  Incifions  be  large 
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or  finall  t  but  I  cciDmonly  found,  char,  when  they 
were  made  pretty  largei  the  quantity  of  Matter  ditr 
diarged  afterwards  at  thofe  Places  was  greater  $  and 
the  more  plentiful  that  Difcharge,  the  more  ea(y  the 
reft  of  the  Symptoms  generally  are,  and  they  are 
alfo  by  this  means  the  bcft  fecured  fromany  inconveni* 
ence,  which  might  follow,  after  the  SmaU  ppx  are 
gone  off* 

At  firft  I  colleded  (bme  of  the  Matter  from  the 
Puftules  of  one,  who  had  the  SmdB  Fox  of  the  natu- 
ral Sort,  into  a  (hell  or  Vial,  and  infufed  two  or 
three  drops  of  it  into  the  Wound ;  but  finding  it  to 
be  very  troublefome  and  difficult  to  get  any  quanti^ 
cy  of  the  Matter,  and  obfenring  alfo,  that  the  leaft 
imaginable  will  be  fufiicient  for  the  Purpofe,  I  com- 
monly take  fmall  Pledgets  of  Cotton,  and  ripping  the 
Pliftoles,  when  tbev  are  ripe,  with  the  point  of  a  Lan- 
cet, roll  the  Pledgets  over  themi  till  they  have  im- 
bibed fome  of  the  Moifture.  I  put  one  of  theft  up- 
on each  Wound,  and  cover  it  with  any  common  Plaif* 
fter  till  the  next  Day*  when  I  commonly  take  away 
both  the  Cotton  and  the  Plaifter,  leaving  the  Wound 
to  it  (elf,  only  covering  it  with  a  flight  linnen  Roller, 
to  defend  it  from  the  Air.  I  have  fometimes  rubbed 
the  Pledget  only  once  over  the  Wound,  without 
binding  it  on,  which  I  found  to  anfwer  the  End  as 
well  J  and  from  Ibme  other  Obfervations  I  have  made, 
I  have  been  (iirprized  to  (ee  the  SmM  fox  produ- 
ced this  way,  when  I  was  very  well  afliired,  the  quan- 
tity of  Matter  received  into  the  Veflelsi  cou'd  not 
amount  to  the   hundredth  part  of  a  Grain. 

The  Pcrfons  inoculated  have  not  been  confined  to 
any  Regimen, but  only  to  be  kept  moderately  warm; 
and  thole,  who  were  grown  up,  to  live  very  tempe- 
rate and  regular,  to  keep  their  Minds  eafy  and  com- 
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and  to  ufe  proper  means  co  drive  away  all  fear  and 
Concern.  Some  have  been  obliged  from  the  time  of 
the  Infition  to  abftain  from  Fleih  and  all  (Irong  Li* 
quors ;  but  I  found  afterwards,  that  the  Eruption  did 
not  proceed  fo  well,  when  they  were  obliged  to  live 
too  low.  Perhaps  in  warmer  Climates,  where  they 
are  not  fo  much  accuftomed  co  live  upon  Flefli,  fuch 
Abftinence  may  be  necef&ry  5  but  here  I  find  it  heft 
ro  let  them  eat  and  drink  as  ufual,  tho*  fomeching 
more  fparinglyi  till  the  Fever  begins  to  rife }  and  then, 
but  not  before,  we  enjoin  fuch  a  Regimen  as  is  ufual 

in  like  Cafes. 

The  firft  Thing  that  occurred  afcer  the  Infition,  was 
the  Inflammation  of  the  Wounds»,  which  commonly  hap- 
pened about  the  fourrh  Day,  when  they  began  to  ap- 
pear very  red  round  about,  and  to  grow  a  little  fore 
and  painful;  in  about  two  Days  more  they  began  to 
digeft  and  run.  In  fome  they  begin  to  run  fooner, 
and  the  quantity  difcharged  is  much  greater  than  in 
others.  1  generally  found,  chat  in  thofe  who  difchar* 
ged  moft  this  way,  the  Fever  was  more  flighr,  and 
the  Small  P^x  fewer,  tho'  1  have  known  (bme  dovety 
well  when  thcfc  places  have  only  appeared  very  red, 
buc  have  fcarce  run  any  thing  at  all,  as  it  ufually  hap* 
pens,  when  the  Incifion  is  made  lb  (uperikial  as  not  to 
cut  thro*  the  Skin. 

About  the  fevcnth  Day  the  Symptoms  of  the  Fe- 
ver begin  to  come  on,  which  are  the  very  (ame,  that 
we  always  oblerve  in  the  Small  Pox  of  the  diftin(% 
Kind^  in  the  natural  way.  A  quick  Pulfe,  great  hear 
and  thirft,  pain  in  the  Head  and  Back  and  abouc 
the  region  of  the  Stomach,  vomiting,  dofednefs,  dart- 
ings,  and  fometimes.  Convulfions.  AH  were  not  (ei« 
zed  with  all  thefe  Symptoms,  nor  in  the  fame  Degree 
or  Continuance ;  (ome  began  on  the  feventh  Day,  and 
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continued  ill  without  any  Remiflion  till  aftftr  the  ele- 
venth ;niany  hotttllthe  eighth  or  ninth  Day ;  and  the  Fe- 
ver in  the(e  was  more  moderate  with  great  IntermiHions ; 
and  fome  have  (carce  had  any  iilnefs  at  all.  During 
all  this  time  the  Places  of  Incifion  continued  to  be  very 
fore  and  fwell  very  much,  fo  as  to  appear  very  large 
and  deep,  and  to  difcharge  a  great  deal  of  Matter. 

On  the  tenth  Day  the  Small  Pcx  mod  commonly 
did  appear,  (bmetimcs  en  the  ninth,  and  fometimcs 
not  till  the  eleventh;  but  I  never  found  that  any 
difference  of  Age»  Conftitution,  or  any  other  Cauie 
ever  made  them  vary  above  one  Day  from  the  tenth. 
The  NumVer  was  very  di6x:rent,  in  fome  not  above 
Ten  or  Twenty,  moft  frequently  from  Fifty  to  two 
Hundred,  and  fome  have  had  more  than  could  well 
be  numbered ;  but  never  of  the  confluent  Sort.  Their 
Appearance  was  the  fame  with  thofe  of  the  diftind 
Kind,  they  commonly  came  out  very  round  and 
florid,  and  many  times  rofe  as  large  as  any  I  have 
obferved  of  the  natural  Sore,  going  off  with  a  ycU 
low  Cruft  or  Scab  as  ufual ;  tho'  it  fometimes  hap- 
pens, especially  when  thie  Sores  difcharge  a  very  great 
quantity  of  Matter,  that  they  are  both  few  in  Num* 
ber,  and  do  not  rife  to  any  Bulk ;  but  having  made 
their  Appearance  for  Four  or  Five  Days  they  waft 
ittfenfibly  away. 

After  the  Small  ?9X  come  out,  the  Feverifh  Symp« 
toms  gradually  abate,  and  when  the  Eruption  is  com- 
pleted, they  ufually  ceafe,  without  any  lecond  Fever, 
or  any  farther  trouble  in  any  refpei^. 

While  the  Pufiules  were  rifmg,  and  for  fome  time 
alter  they  were  gone,  the  Sores  continued  to  fwell  and 
tb  run  very  much,  the  longer  they  did  fo  the  bet- 
ter ;  but  they  never  faifd  to  heal  up    of  themfclves 

after  a  certain  Time. 
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I  very  rarely  faw  Occafion  for  any  Medicines  in 
the  courfe  of  the  Diftemper,  only  (bmecimes  when 
the  S)mpcoms  ran  very  high,  i  gave  a  gentle  Ano* 
dyne,  to  be  repeated  as  Occafion  Ihould  rcquire.aad 
once  or  twice  I  thought  it  neceflary  to  blifter,  and 
CO  ufe  fuch  Medicines,as  are  found  to  be  mod  fcrvtce- 
able  in  the  SmM  Pox  of  the  natural  fort.  After  the 
Puilules  are  gone  a  way*  they  have  always  been  purged 
twice  or  thrice,  and  fometimes  lee  Blood,  which  is 
all  that  has  been  ufually  done.  But  tho'  thej^Pradice 
may  feem  to  be  very  ea(y,  yet  it  is  an  Aflair  of  flich 
a  Nature  as  to  require  the  utmoft  Gure,  and  I  pre-' 
fume  it  will  never  beundertakcn  without  the  Advice 
of  Phyficians  to  dire  A  a  proper  Method  of  Prepara* 
tion  before  the  Infition  is  made,  as  well  as  a  )u(l  Re« 

fimen  afterwards ;  to  watch  every  Symptom,  and  lend 
Mature  all  proper  afliftance^  when  ever  it  (hall  be  requi- 
iite.  Where  this  is  done,  with  Gods  BleflSng,  it  will 
feldom  fail  of  being  attended  with  happy  fucce& 

It  has  happened  in  one  Inftancc  or  Two,  That  the 
Symptoms  in  the  Diftemper  have  been  worfe  than  u^ 
(iial ;  and  fome  few,  after  the  Smdil  Fox  were  gone 
off,  have  been  fubjed  co  other  indifpofitions.  Of  all 
which   I  ihali  give  you  a  particular  Account. 

"^  The  firft  that  was  Inoculated,  a  Boy  about  a  Year 
and  half  Old,  began  to  be  ill  on  the  Eighth  Day»  and 
had  a  brisk  Fever  for  two  Days,  then  the  Puftules 
began  co  appear,  which  were  but  few  in  Number,  and 
rou  very  large.  The  Child  was  foon  well,  and  con* 
tinued  fo  for  about  a  Month,  when  being  carryed  out 
and  kept  a  long  Time  in  the  Cold,  he  fell  into  a 
Feveriih   diforder  accompanied  with   a   Cough,  and 
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was  ill  tot  Four  or  Five  Days;  afctt  that  time  it 
went  o^  and  ha  has  ever  (Ince  been  in  very  good 
Health. 

*  The  Second  was  a  Girl  two  Years  of  Age,  in  a 
Family  where  they  had  formerly  Bury'd  three  Chil- 
dren  fiicceflively  of  the  Sm4il  Pox,  and  this  they  fear'd 
might  undergo  the  (ame  Fate.  The  Fever  came  on 
about  the  feventh  Day,  and  (he  continued  very  ill 
till  the  tenth,  on  which  Day  about  Noon  ihe  had  a 
(Irong  convulfive  Fit.  In  the  Evening  the  SmdU  Pox 
appeared,  and  tho'  fhe  had  more  in  Number  than  u* 
iiial,  yet  Ihe  grew  well  as  foon  as  they  were  fully 
come  out,  and  has  continued  (b  ever  (ince* 

t  The  Eighth  and  Ninth  were  in  a  Family  where  they 
had  four  Children,  none  of  whom  had  had  the  SmuU 
Pox  1  was^  call'd  to  the  Eldeftf  who  was  (eized  in 
the  natural  way  with  the  mod  malignant  Son  I  ever 
(aw,  attended  with  the  worft  Symptoms  that  coudbe, 
infomuch  that  he  died  on  the  fourth  Day,  all  full  of 

Jiurple  and  livid  (pots.  The  Parents  were  very  de- 
irons,  that  any  means  might  be  ufed  to  prelerve  the 
reft;  but  here  I  was  in  great  doubt  and  perplexity 
what  part  to  ad.  I  knew  very  welly  That  if  I  ihou'd 
venture  to  make  the  Infition,  whatever  Ihou'd  happen 
wou'd  be  charged  upon  that,  and  it  was  not  impro- 
bable, but  fome  of  them  might  have  already  taken 
the  Infedion,  in  which  Cafe  it  was  uncertain  what 
the  event  might  be.  On  the  other  Hand,  if  it  was 
omitted^  I  did  very  much  fear  they  might  all  Dye, 
(iich  inftances  having  been  known,  and  the  Contagion 
which  was  got  amongft  them^  being   of  fuch  a  de. 
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^nidivc  Nature.  Wherefore  I  was  willing  to  run  the 
rifque  of  my  Reputation,  rather  than  that  the  Child- 
ren (hou'd  all  perifh.  They  were  therefore  all  three 
inoculated  the  Day  before  the  elded  died,  af- 
ter having  told  the  Parents  that  I  cou'd  not  anfwer 
for  the  Succcfs,  in  Caie  they  had  jakeady  catch'd  the 
Infedion,  which  would  be  known  if  any  of  them 
fell  ill  before  the  Seventh  Day.  According  as  we  fear*d, 
qne  of  them  began  on  the  fecond  Day,  much  after 
the  fame  Manner  with  the  Elded,  and  the  Small  Pox 
appear  d  on  the  third  Day,  or  rather  an  univerfal 
rednefs  all  over  the  Skin,  interfperfed  with  many  pur« 
le  fpocs.  There  were  none  of  thefe  fpots  near  the 
laces  of  Inficion,  which  began  to  fwell  a  little,  as 
uliial  about  the  fourth  Day,  and  the  .9wii//  f^v  did 
rife  a  little  more  about  thofe  Places  than  elfewhere; 
but  Nature  was  too  far  opprefs'd  with  the  violence 
of  the  Diftempcr,  and  tho'  this  Girl  continued  longer 
than  her  Brother,  and  was  not  delirous  as  he  was, 
yet  (he  died  on  the  feventh  Day.  I  did  not  reckon 
this  Child  in  the  Number  of  thofe  who  received  the 
Diflemper  by  Inoculation;  for  I  thought  there  was 
fuSicient  Reafbn  to  conclude,  that  (he  had  taken  the 
Infedion  before  i  but  of  this  I  mud  leave  you  to 
judge  as  you  pleafe,  I  only  give  you  a  Relation  of 
Fa(3s.  The  other  two  continued  well  till  the  eighth 
Day,  when  they  both  fell  ill  together.  The  Smull  f^ex 
came  out  on  the  tenth,  of  a  very  good  Sort,  tho' 
more  in  Number  than  Tome  others  had«  and  they 
both  got  very  eafily,  thro'  the  Diftemper  without  any 
Indifpprition  fmce.  It  was  obfervable,  that  the  Elder 
of  thefe  Children,  about  the  time  of  the  Eruption, 
had  many  Spots  appear'd  on  him  of  a  deep  red  Co- 
lour, very  much  like  thofe  of  the  other  two  Children, 
which  changed  in  them  to  Purples  afterwards,  which 
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the  Mother  was  very  much  concerA'd  ac,  feariog  they 
wou'd  prove  the  (aiho  in  this;  but  when  the  Sm^ll 
Pcx  came  out,  thefe  Spots  grew  gradually  lefs,  and  at 
laft  quite  difappear'd  The  other  Child  had  been  ve* 
ry  fubjcdlto  Convulfions  for  a  long  Time/ when  ve^ 
ry  young,  and  it  was  abided  with  the  fame  very 
much^  from  the  Time  that  the  Fever  came  otf^  till 
the  SmM  Pcx  appeared*  ^-:     ^     ^ 

*  The  Twenty  Seventh  was  a  marry'd  Gentlewoman  ^ 
aged  about  Twenty  Six ;  who  got  very  well  thro'  the 
Diftemper;  but  about  a  Week  after  was  feized  with 
a  very  great  Coldnefs  and  Shivering,  which  werefol* 
lowed  by  a  burning  Heat,  with  a  great  P^in  and 
Dlfbrder  in  her  Head,  which  continued  for  feveral 
Hours.  She  had  fome  time  ago  an  intermitting  Fever, 
which  I  took  this  to  be  a  Paroxyfm  of,  and  expeded 
its  return  ;  bnt  (he  felt  no  more  of  it>  and  has  ever 
fince  continued  in  good  Health. 

Of  her  two  Sons,  who  were  both  inoculated  at  the 
fame  Time,  the  Younger  got  thro' the  Diftemper  with 
a  great  deal  of  ea(e,  the  S^^all  Pcx  being  few,  and 
the  Symptoms  very  flight;  but  the  Elder  a  Boy  about 
five  Years  old,  fared  quite  otherwife.  The  Symptoms 
before  the  Eruption  were  more  than  ufually  fevere, 
efpecially  the  Vomiting ;  the  Puftules  appear  d  at  the 
ufual  Time,  but  more  numerous  than  ordinary,  and 
when  the  Eruption  was  finifh'd,  the  Fever  did  not 
ceafe,  as  it  has  done  in  every  inftance  but  this :  on 
the  fifth  Day  after  he  was  feized,  the  fwelling  of 
his  Face  began,  which  was  folio w'd  by  a  Pain  and 
Swelling  in  his  Throat,  and  a  Salivation,  which  con- 
tinuing till  the  eleventh  Day,  were  fucceeded  by   a 

Swicliing 


*  Mri.  Brcars  of  Eland* 


(  44  ) 

Swelling  in  his  Hands  and  Feet,  the  ufiial  Symptoms 
of  the  diftind  Sort  when  cbey  are  very  full  ;  and 
tho'  there  appeared  (bme  little  Signs  of  Malignity,  yet 
with  the  Ufe  of  Blifters  and  the  milder  Cordials  and 
Alexipharmicks,  the  Puftules  rofe  very  large,  and  all 
Things  went  on  very  well,  fothat  he  got  thro^the 
Diftemper  without  any  Danger,  but  with  much  more 
Pain  and  Trouble  than  any  of  the  reft  have  endu- 
red. After  the  SmaU  Pox  were  gone  off,  we  found  a 
hard  Swelling  upon  his  Shoulder*  which  difabled  him 
for  (bme  time  from  moving  his  Arm ;  but  by  the  U(c 
of  (bme  common  Applications,  that  is  entirely  gone.  In 
this  Family  the  only  Child  they  had  before  thefe,  died 
of  the  Smutl  Pcx,  of  z  very  malignant  fort,  and  this  Boy 
was  of  an  ill  habit,  and  has  had  many  dangerous  illneiTes. 

'^  The  Twenty  Third,  was  a  Girl  about  Nine 
Months  old ;  in  this  Child,  after  fhe  was  well  of  the 
Small  Pcx,  the  .Mother  diicover'd  that  one  of  her 
Thighs  was  a  little  fweird,  which  was  painful  to  her 
for  lome  time,  and  made  her  unwilling  to  move  that 
{Nirt;  there  were  alfo  fome  fmall  Tumours  in  the 
Oroin;  but  thelb  went  oflfin  a  few  Days,  there  only 
xemaining  a  bardne(s  about  the  Knee,  which  al(o  di(l 
appeared  in  a  (hort  Time  without  coming  to  Suppu* 
ratioa,  and  the  Child  is  now   in   perfedl  Health. 

f  llie  Thirty  Seventh  was  a  Girl  fix  Years  of  Age ; 
file  got  very  eafily  thro'  the  Diftemper ;  but  before 
the  SmaU  Pox  were  gone,  we  found  a  fmall  Tumor 
upon  the  Mufdes  of  the  Loins,  which  ripcn'd  very 
fpeedily,  and  was  open'd  and  heal'd  up  in  a  very 
ihort  time.  Her  Sifter,  a  young  Woman  about  Eigh- 
teen 
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teen  had  al(o  a  Swelling  of  the  (ame  Kind  in  her 
Leg,  but  it  lay  (bmething  deeper*  and  gave  her  a  great 
deal  of  Pain  for  Three  or  Four  Days ;  afterwards  it 
dilcharged  a  great  quantity  of  Matter,  and  was  hcal'd 
without  any  farther  Trouble. 

All  the  reft,  excepting  thcfe  I  have  mentioned,  got 
very  well  thro*  the  Diftemper  without  any  manner  of 
Trouble,  or  Hazard,  or  any  ill  Confequence  after- 
ward. Whether  thofe  (light  Indifpofitions,  which  (bme 
have  been  fubjeA  to  afterward,  were  owing  to  the  In^ 
iition,  I  have  not  been  able  to  judge;  but  I  prefume 
what  they  have  endured  in  the  Courfe  of  the  Dif- 
temper,  and  what  has  followed  after,  is  not  to  be 
put  in  the  Ballance  with  what  is  undergone  in  the 
common  way,  by  thofe  who  are  thought  to  come  off 
very  well  5  and  if  this  Method  were  more  generally 
pradifedi  'tis  probable  fome  means  wou*d  be  found 
out,  to  prevent  even  thefe  fubfequent  diforders,  which 
are  no  more  frequent,  nor  near  fo  bad,  as  tho(e 
which  follow  the  natural  Sore. 

In  two  Inftances  the  Inoculation  had  no  effedl,  the 
Reafon  of  which,  In  one,  *  was  becaufe  the  Child  had 
the  SmsUP^x  before,  as  the  Parents  did  believe;  but  the 
Diftemper  had  been  fo  favourable,  as  to  leave  it  doubt* 
fuL  t  In  the  other,  the  Matter  was  taken,  when  the 
Puftules  were  withered ,  and  almoft  gone,  and  that  lit** 
tie  moifture  which  they  contain  d,  I  fuppofe,  had  loft 
its  Virtue ;  the  Boy  to  whom  it  was  made  ufe  of, 
was  no  way  afl^Aed  ;  the  Places  of  Incifion  did  not 
at  all  inflame,  or  fwell.  as  ufual,  nor  did  any  Puftules 
appear;  but  about  a  Month  after,  he  was  feized  with 
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the  Diftemper  in  the  ordinary  way,  aod  did  very 
well 

Some  of  thofe  who  have  been  inoculated,  that  n^e 
grown  upi  have  afterwards  attended  others  in  the  Sm^ll 
Poxs  and  ic  has  often  happened;  that  in  Families  where 
fome  Children  have  been  inoculated,  others  have  been 
afterwards  (eized  in  the  natural  way  and  they  have 
lain  together  in  the  fame  Bed  all  the  Time ;  but  we 
have  not  yet  found,  that  ever  any  had  the  Diflem* 
per  twice ;  neither  is  there  any  Reafon  to  fuppofe  ic 
pofTiblei  there  being  no  difference  that  can  be  obfcr- 
ved,  betwixt  the  Natural  and  Artificial  Sort,  (if  we 
may  be  allow'd  to  call  them  (o)  bur  only  that  in  the 
latter  the  Puftules  are  commonly  fewer  in  Number, 
and  all  the  reft  of  the  Symptoms  are  in  the  fame  pro* 
portion  mote  favourable.  There  is  one  Obfervation 
which  I  have  made,  tho'  I  wou  d  noc  yec  lay  any  great 
(Irefs  upon  ic«  that  in  Families  where  any  have  been 
inoculated,  thofe  who  have  been  afterwards  (cized,  ne- 
ver had  an  ill  (brt  of  Small  Pox^  but  always  recover* 
ed  very  well. 

Thus,  Sir,  1  have  given  you  a  (hort  and  plain  Ac* 
count  of  what  has  occurred  to  me  concerning  this  Me^ 
thod  of  Inoculation :  'tis  not  any  pains  or  care  I  have 
taken  in  writing  this  Letter,  that  can  recommend  ic, 
for  I  have  been  folicitous  about  nothing  biic  Truth, 
my  defign  being  only  to  give  you  a  (hort  Uiilory  of 
the  Diflcmper  raifed-  by  Inoculation,  fo  far  as  1  have 
obferved  it«  The  Number  might  perhaps  have  been 
greater,  if  I  wou'd  have  prcfs'd  it ;  but  I  only  took 
iuch  as  dcfired  it  of  themfelves,  being  cautious  of 
pcrfwading  any  Body  to  it,  becaufe  I  had  but  lictlc 
Authority  hereabouts  to  fupport  me;  tho'  I  ought 
to  acknowledge  the  kindnefs  of  many  of  my  Friends, 
who  being  convinced,  that  this    Method   would  be 
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of  fome  ufe,  were  very  zealous  to  promore  it ;  and 
in  particular  that  very  learned  and  worthy  Gen- 
tleman,  Dr«  Richardfony  did  upon  all  Occafions  vindi* 
cate  this  Pra(fticc/  I  kncv/  not  whether  i  (hall  have 
an  opportunity  of  doing  n;uch  more  this  way  at  pre- 
fent,  the  Small  Pox  being  in  a  great  meafure  gone 
from  this  Town  and  Countrey ;  but  I  have  already 
feen  fo  much  of  it,  that  I  (hou'd  never  be  afraid  of 
its  fuccefs. 

There  is  only  one  Thing  more  I  am  obliged  to  men- 
tion, which  I  wou'd  rather  have  pafs'd  over  in  filence,  and 
that  is  the  vigorous  oppoficion  it  has  met  with  from 
many  honeft  well  meaning  Perfbns,  who  cou  d  not  but 
fiincy,  that  it  is  an  unlawful  and  unwarrantable  Prac- 
tice. They  have  gaind  a  great  Majority  on  their  fide 
here,  at  well  as  in  other  Places,  where  it  has  been 
prac^ifed.  I  only  wi(h,  that,  as  they  ad  upon  a  prin« 
ciple  of  ConfciencCf  they  wou'd  have  been  le(s  bufy 
in  raifing,  or  fprcading  falfe  and  groundlefs  Reports, 
whereby  this  Matter  has  been  very  much  mifrepre- 
fented,  and  many,  entertaining  a  wrong  Notion  of 
it,  have  been  detcrr*d  from  making  ufe  of  this  Me* 
thod  for  themfelves  or  their  ChiMren,  who  havefince 
been  unhappily  tarken  off  by  the  Sm4l  Pox.  But 
when  this  Alfair  is  fet  in  a  true  light,  and  found 
to  be  always  fafe  andcfFedual,  I  believe  all  the  Ob - 
jedions  raifed  againft  it  will  fall  of  courfe.  It  wou*d 
be  of  the  greateft  moment  that  the  World  fhou'd 
know  what  you  think  of  it  in  Town,  and  how  you 
have  found  it  to  fucceed ;  'cis  commonly  objedcd 
here,  that  it  is  not  approved  of  in  London  \  but  if 
tho(e  Gentlemen,  who  have  juftly  gain'd  the  greacefl: 
Honour  and  Reputation  in  our  ProfefTiont  (hou'd 
by  finding  it  fuccefsful  fee  caufc  to  declare  publickly 
in  its  favour,  that  wou'd  be  the  greai^cfl:  means  to 
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forward  ic  in  the  Connny,  and  to  rtmovs  tho(e  u»         \ 
reasonable    prejudices,    which    do  generally    prevaiL 
againft  a  Method,  which  I  believe  lus  no  where  been 

S>ut  in  pradioe  with  any  other  Ainit  than  to  do  fbnie 
isrvice  to  Mankind  .*  for  which  Reafon  I  doubt  not 
but  this  (hort  Nanative  will  be  acceptable  unto 
yon  from,    &e\ 


Thomas  Nettletoiu 


Halifin,  Apr.  y 
1 711* 


«■■* 


VULA 


Pig.  I. 


(49) 


V1II«  4  Letter  from  the  fame  Learned  and  In^e^ 
niaus.  Gentleman^  concerning  Us.  farther  ^rogrefs 
in  inoculating  the  Small  Pox:  To  Dr.  ]urin 
R.  S.  Seen 

IN  AopBeer  to  what  vou  require  from  me,  as  to 
what  has  been  farther  done,  I  have  only  to  add 
that  fince  I  writ  to  Dr.  Whitaker,  I  have  made  the 
Infition  upon  about  fifteen  Perfons,  who  have  all  had 
the  Difcemper  very  favourably,  and  got  thro'  it  with 
a  great  deal  of  ea(e.  As  nothing  uncommon  or 
extraordinary  did  happen  in  any  of  thefe  Cafes, 
it  will  not  be  neceflary  to  trouble  you  with  a  par- 
ticular Account  of  any  of  them  :  They  were  mod  of 
them  at  fome  didance,  the  Small  Pox  being  in  a  great 
meafiire  gone  from  this  Town  and  Neighbourhood. 

I  am  very  (enfible  of  the  Favour  done  me  by  the 
Royal  Society,  who  were  pleafed  to  take  notice  of 
my  Letter  to  Dr.  iViiukcr,  which  you  had  nothing  to 
move  you  to  befides  a  generous  Diipofition  to  encou- 
rage the  fmalleft  attempts  towards  any  Thing,  that  m  ly 
tend  to  publick  Advantage*  I  mud  own  that  ail  the 
Information  I  had  concerning  this  Affair,  which  I  have 
happened  to  be  engaged  in,  was  entirely  from  the  Phi^ 
UJcfhicdl  Trsnfdffhm.  Tis,  now  about  fix  Years*  fincQ 
the  Royal  Society  did  communicate  to  the  World  fome 
Letters  from  two  very  confiderable  Phyficians  rcfi* 
ding  in  T$$rkcj,  whofe  good  Senfe  or  Tntegrity  we  had 

no  Reafon  to  call  in  quedion ;  thefe  Gentlemen  did  fb- 
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lemnly  affure  us,  that  the  Method  of  Inoculation   had 
been  for  many  Years  pradlifed  in  thofe  parts  of   the 
World,   with   almofl:  conflanc   fuccefs.  I  had,  as  well 
as  ail  others  who  have  been  engaged  in  the  Pr^dlice, 
with  iufficienc  Sorrow  and  concern,  been  called  co  ma- 
ny in  the  Small  Fox,  whofe  Cafes  were  (b  deplorable^ 
as  to  admit  of  no  relief.    And  therefore  (  cou*d   not 
but  be  very   thoUj^htful  about    this  Method,  which 
promifed  to  carry  Perfons  thro'  that  cruel  Diftempetf 
with  fo  much  eafe  and  fafety.    I  was  fo  far  from  know* 
ing  'hat  it  was  a  Crime,  that   1  always  thought    ic 
the  Duty  of  our  Profedion,  fo  do  whatever  we  could 
to  preferve  the  Lives  of  thofe*  who    commit  them- 
felvcs    to  our  Care;    And  I   knew  no  Reafon,  why 
we  ought  nor^  with  all   humble  thankfulnefs  to  AU 
mighty  God,  tomakeufeof  any  means,  which  his  good 
providence  (hall  bring  to  light  conducing  to  that  End* 
This  Matter,  tho'  of  fo  great  Importance,  lying  dor- 
mant fo  long  after  it  was  known,  is,  I  prefume  a  fuffi- 
cient  proof,  that  none  have  been  very  forward  to  try 
Experiments.   But  when  we  had   the  Account  in  the 
Publick  PaperS;  that  it  had  by  their  Royal  Highnefs's 
Command  been  done  with  fuccefs  at  London,  I  cou'd 
not  be  fatisfied  without   trying  it   here.  I   was  foon 
convinced,  ihit  ic  would  be  of  very  great  ufe;  and  the 
more  experience  I  have  had  of  it  fmce,  the   more  I 
am  conBrm'd  \n  the  fame  opinion    I  believe  all  others, 
who  have   fcen  any  thing  of  this  Pradice,  ire  in  the 
fame  (entimcnt,  and  there  is  no  doubt,  but  in  a  few 
Years  the  World  will  acknowledge  the  fervice,  which 
the  Royal  Society  have  done  to  Mankind,  in  firftre* 
vcaling  to  this  part  of  Europe  a    Thing  fo  beneficial 
as  It  will  certainly  prove  )  for  tbo'  fome  few  unfortunate 
accidents  may  fomctimes  happen,  yet  thofe  will  be  ve- 
ry rare  in  comparifbn  of  *the  many  (ad  and  di(a(lrous 
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Bvent^  whidi  this  Diftemper  has  been^  and  ever  will 
bettry  fcutcfiil  of/tirhiic  it  is  left  to  rage  in  its  full 
force  and  violence* 

Sir»  I  doubt  not  but  when  you  have  coUedcd  a 
(ofiicient  Number  of  Obfcrvacions  for  it.  you  will 
be  ab^e  to  demonftrate.  That  the  Hazard  in  chis  Me- 
thod is  very  inconfiderable,  in  proportion  to  chat  in  the 
ordinary  way  by  accidental  Contagion,  Co  fmalli  that 
it  ought  not  to  deter  any  Body  from  making  ufe  of  it. 
In  order  to  fatisfy  my  felf,  what  Proportion  the  Num- 
bcr  of  thofe  that  die  of  the  Small  Pcx,  might  bear  to 
the  whole  Number  that  is  fcized  with  the  Diftem* 
per,  in  the  natural  way,  I  have  made  fome  enquiry 
hereabouts,  and  I  (hall  take  the  freedom  to  tranfmit 
fbe  Aeceoma  to  you,  becatift  I  beHere  yovt  may  de- 
pend upon  their  being  raken  with  fufficient  care  and 
impartiality.  In  HdllifaXf  fince  the  beginning  of  lad 
Winter,  xj6  have  had  the  Small  Pcx»  and  out  of  that 
Number  43  have  died.  In  HoehdaU^z  fmall  Neigh- 
bouring Market  Town,  177  have  had  the  Diftemper, 
and  38  have  died.  In  Leeds  792.  have  had  the  Small 
Pcx,  and  189  have  died.  It  is  to  be  noted,  that  in 
this  Towui  the  Small  Pcx  have  been  more  favourable 
this  SeafoA  thttn  ufttal,  and  in  Leeds  they  have  been 
more  than  ufually  mortal;  but  upon  a  Medium  in  thcfc 
three  Towns,  there  have  died  nearly  xa  out  of  eve- 
ry hundred,  which,  is  above  a  fifth  Part^  of  all  that 
have  been  infeded  in  the  natural  way*.  I  have  in  thcfe 
Accounts  confined  my  fclf  to  the  Limits  of  the  Towns. 
The  Numbers  that  have  had  the  Small  Pox  in  the  Coun- 
try round  about,  is  vaftly  greater;  but  the  [Propor- 
tion of  thofe  that  die  is  much  the  fame.  I  have  iTiane 
the  enquiry  in  feveral  Country  Villages  hereaboucs, 

in 
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in  (bme  1  feuad  die  Proportion  to  be  greater,  in  o- 
chers  left,  bot  in  the  main  it  is  nearly  the  fame. 
I  am.  &r. 


Thomas  Nettletoiu 


June  i6.  173a. 
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l\.  A  Letter  to  Dr.  Mead,  Coll.  Med.  Lond.  Csr  Soc. 
^eg.  S.  concerning  an  Experiment^  whereby  it 
has  been  attempted  to  fhem  the  faljtty  of  the 
common  Opinion^  in  relation  to  the  force  of  !8o- 
dies  in  Motion.  !By  Henry  Pemberton,  M.D. 
R.  S.  S. 

S  /  R, 

PErufing  the  Learned  PolenBs's  Trad  de  Caftellis* 
you  were  pleafed  to  (end  me;  I  have  found  in  ic 
feveral  eurious  Experiments,  among  which  F  reckon  that 
of  letting  Globes  of  equal  Magnitude,  but  of  difierent 
weights,    fall  upon  a  yielding  Subftance,  as  Tallow, 
Wax.  Clay  or  the  like,  from  heights  reciprocally  pro- 
portional to  the  weights  of  the  Globes.     This  Experi* 
ment   engaged  in    particular  my  Attention,    as  it  is 
brought  with  defign  to  overturn  one  of  the  firft  Princi- 
ples eftabliib'd  in  Natural  Philo(ophy.    And  the  Know- 
ledge I  have  of  your  great  Efteem  for  that   part  of 
Science,   emboldens   me   to    trouble    you   with    my 
Thoughts  upon  this  Experiment ;  for  I  cannot  by  any 
means  admit  of  the  Deduction  that  is  drawn  from 
thence,  that  becaufe  the  Globes  make  in  this  Experi- 
ment equal  ^mprelTionsin  the  yielding  Subftance,  there- 
fore they  ft r ike  upon  it  with  equal  force ;  whereby  k  is 
attempted  to  prove  the  Aflcrtionof  Mv-  Leibnitz,  that 
the  force  of  the  fame  Body  in  defcending  is  proportional 
to  the  height  from  whence  it  falls;  or,  in  all  Motion, 
proportional  to   the  >quare  of  the   Velocity,  and   not 
proportional  ro  the   Velocicy  it  Telf,  as  is  commonly 
thought.    On  the  contrary,  I  think  this  very  Expcri- 
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menc  proves  the  great  unreafonablenefs  of  Mr,  Labnitz^ 

Notion. 

1  am  furpriz'd,  chat  fo  careful  a  Writer  as  Pclenus 
appears  to  be,  from  the  accuracy  wherewith  he  deli- 
vers his  Experiments,  fliould  noc  rather  fufped  his  rea- 
ioningin  an  intricate  Cafe,  than  thus  contradid  aPrin- 
ciple  in  Philofophy,  that  has  been  diredly  prov'd  by  a 
muhitude  of  Experiments,  in  particular  by  thole 
Sir  Ifaac  Newton  recommends  for  that  purpofe  (a)  ;  and 
that  is  moreover  abundantly  eftabliOi'd  by  its  exa(3 
/Agreement  with  all  Obfervacions ;  as  being  the  Princi- 
ple upon  which  ail  appearances,  hitherto  obfcrved  in 
the  motion  of  Bodies,  are  accounted  for  by  juft  and 
undeniable  Arguments  i  and  we  (hall  find  on  Inquiry, 
that  the  prefent  Cafe  comes  al(b  under  the  fame 
Rule. 

As  the  ufi;  of  Experiments  in  Natural  Philofbphy  is 
to  difcover  the  Cau(cs  of  Things,  by  exhibiting  more 
fimple  ESk&s  of  thofe  Caufes,  than  occur  in  the  ordi- 
nary courfe  of  Nature;  fo  for  this  end  it  is  neceHTa* 
ry,  that  our  Argumentation  upon  Experiments  be  per- 
fedly  juft,  otherwife  they  may  lead  us  into  Errors. 
The  firft  thing  neceflary  for  making  right  Deductions 
from  an  Experiment,  is  to  determine  the  proper  ufe 
thereof)  which  1  think  in  this  before  us  is  not  rightly 
underftood.  Certainly  this  Experiment  of  Pclenus  is 
much  more  fit  to  inform  us  of  the  Law,  by  which  thefe 
yielding  Subflances  refill  the  motion  of  Bodies  (Iriking 
upon  them,  than  to  (hew  the  forces^  with  which  Bodies 
ilrike  ;  for  whatever  thofe  forces  be,  the  EScds  muft 
be  very  different,  according  to  the  Di^rencc  there 
may  be  in  the  Rule  obfcrved  by  fuch  refiftance. 
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Now  this  Experiment  (hews,  that  if  two  Globes  in 
Motion  bear  againft  equal  Porcions  of  the  yielding 
Subftance,  the  Oppoficion,  that  Subftance  makes  ro 
the  Motion  of  the  Globes,  will  be  the  fame  in  both; 
however  different  the  Velocities  be,  with  which  they 
move!    This  I  (hall  demondrate  as  follows. 

Let  A  and  B  be  two  Globes,  equal  in  Magnitude, 
but  of  different  Weights,  which  are  equally  immerfcd 
into  a  yielding  Subftance*  Suppofe  the  Velocities^  with 
which  they  move  in  their  prefent  Situation,  to  be  reci* 
procally  in  the  Subduplicate  tdtto  of  the  Weights  of 
the  Globes  ;  that  is^  let  the  ratio  of  the  Weight  of  the 
Globe  A  to  the  Weight  of  the  Globe  A,  be  Duplicate  of 
the  rdtio  of  the  Velocity  of  the  Globe  fi,  to  the  Velo- 
city of  the  Globe  A.  Since  therefore  the  rAtio  of  the 
quantity  of  Motion  in  the  Globe  A^  or  of  the  force 
with  which  it  moves,  to  the  quantity  of  Motion  in  the 
Globe  By  or  to  the  force  with  which  that  Globe  moves, 
is  compounded  of  the  rdtio  of  the  Weight  of  the  Globe 
Ay  to  the  Weight  of  the  Globe  B^  and  of  the  ratio  of 
the  Velocity  of  the  Globe  Ay  to  the  Velocity  of  the 
other  Globe  B^  the  force,  with  which  the  Globe  A 
moves,  is  to  the  force,  with  which  the  G'obe  B  moves, 
as  the  Velocity  of  this  Globe  B,  to  the  Velocity  of  the 
other  Globe  A.  But  if  the  fame  Oppofition  be  made 
to  the  Motion  of  the  Globes,  when  they  bear  upon 
equal  Portions  of  the  yielding  Subfiance,  the  Effect  of 
that  Oppofition,  while  the  Globes  enter  farther  into  the 
Subftance  by  equal  Spaces,  will  be  proportional  to  the 
time,  in  which  the  Globes  are  moving  thofc  Spaces, 
or  in  which  the  Oppofition  is  made,  if  we  confidec 
thofe  vSpices  while  nafcent  or  in  their  firft  Origine; 
the  Effcdt  therefore  of  this  Oppofition  will  be  recipro- 
cally proportional  to  the  Velocity  of  each  Globe  •• 
namely,   the  momentancous  lofs  of  force  in  the  Globe 
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A  will  be  CO  the  momencaneous  lofs  of  force  in  the 
Globe  B^  as  the  Velocity  of  the  Globe  B^  to  the  Velo- 
city of  the  Globe  A ;  and  the  whole  force  of  the  Globe 
A  has  been  found  to  bear  the  fame  rdtio  to  the  whole 
force  of  the  Globe  B\  confequently  the(e  Globes^ 
while  they  penetrate  equal  Spaces  into  the  Subftance, 
lol'e  parts  of  their  force,  which  bear  (he  fame  pro* 
portion  to  the  whole :  and  therefore»  if  their  Velo- 
cities be  at  any  time  reciprocally  in  the  Subduplicate 
TAxlo  of  their  Weights,  fo  that  the  forces  or  degrees  of 
Motion,  with  which  they  move,  be  reciprocally  pro- 
portional to  their  Velocities,  the  forces,  with  which 
they  prcfs  into  the  yielding  Subflance,  at  equal  In- 
dentures made  in  the  Subftance,  will  continue  in  the 
fame  Proportions  and  therefore  upon  the  Theory  of 
Refiftance  here  fuppofed,  when  the  whole  Force  and 
Motion  of  both  thefc  Globes  is  entirely  lo(l,  they 
will  be  plunged  into  the  Subftance  at  equal  Depths- 

Now  whereas  in  the  Experiment  of  PoUms,  the 
Globes,  falling  from  Heights  reciprocally  proportional 
ro  their  Weights,  (Irike  upon  the  yielding  Subflance 
with  Velocities  reciprocally  in  the  Subduplicate  pro- 
portion of  their  Weights,  and  the  EfTed  is  in  all 
Cafes  found  to  be,  what  is  here  deduced  from  the 
Theory  oi  Refiflance,  1  have  propofed ;  it  is  a  (uf- 
ficienc  Confirmation  of  the  Truth  of  this  Theory. 

Only  here.  Sir,  I  ought  to  obferve  to  you,  That  I  have 
fuppofcd  the  Globes  to  beflopt  by  the  whole  ReiiHance 
of  (he  Subllance,  they  move  againd;  although  indrid- 
ncfs  they  are  ftopt  only  by  the  excefs  of  that  Refi- 
nance above  the  Adion  of  Gravity  upon  them.  But 
I  have  negledlcd  the  Confideration  of  the  A(3ion  of 
Gravity,  that  being  but  fmall  in  Proporrion  to  the 
Refinance,  as  will  appear  from  the  Globes  being 
much  more  fpeedily    (lopt  by  this  Refiflance,    than 

they 
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they  would  be  by  the  Adion  of  Gravity,  if  its  force 
were  apphed  upwards  $  for  by  that  force  alone,  the 
Globes  would  not  be  ft  opt,  till  they  had  meafured 
Spaces  equal  to  the  height^  above  the  refifling  Subftan'ce, 
from  whence  they  fell ;  which  heights  bear  a  great  Pro- 
portion to  the  depths,  the  Globes  in  this  Experiment 
are  immerfed  into  the  yielding  Subftance^  as  I  have 
found  upon  trial 

Thus,  i(  I  miftake  not^  may  be  removed  the  Difficul- 
ty attending  this  Experiment.  But  as  Mr.  Leihnitz!s 
Opinion  is  deduced  from  it  by  Means  of  this  Axioms 
that  Effects  are  proportional  to  their  Caufes ;  fo  that 
here  the  Effeds  being  thought  the  fame,  the  Caufes 
are  concluded  to  be  To  likewife  ;  it  will  not  be  a« 
mifs  to  mention  in  this  place  an  Experiment,  where 
this  Axiom  may  bs  more  jnftly  applied,  than  it  can  be  in 
our  prefent  cafe«  from  which  Experiment  the  received 
Opinion  may  be  proved.  This  Experiment  is  men- 
tioned by  Pcl^nns  from  Merfennus^  though  tried  by  him 
lomewhat  rudely ;  but  has  been  often  (ince  made  in 
the  following  manner.  To  one  end  of  the  Beam  of 
a  Ballance  is  hung  a  Weighty  and  from  a  proper 
height  is  let  fall  upon  the  other  extremity  of  the 
Beam  another  Weight,  which  by  ftriking  thereon 
ihall  raife  the  end,  to  which  the  Weight  is  (ufpended, 
to  fuch  a  height,  as  is  juft  fufficicnc  to  fet  free  a  ces- 
tain  Spring.  If  then  a  different  Weight  be  hung  in 
the  room  of  the  former;  the  height,  from  whence  the 
fallingWeight  muft  defcend,in  order  to  railc  the  Extremi- 
ty of  the  Ballance,  to  which  this  other  Weight  is  fufpend- 
ed,  to  the  fame  height  as  before,  that  is,  high  enough 
to  fee  the  forementioncd  Spring  at  liberty,  is  found  to 
be  fuch,  that  the  Velocity,  with  which  rhe  falling 
Weight  flrikes  upon  the  Ballance,  in  this  latter  Cafe, 
will  be  to  its  former  Velocity,  as  the  latter  Wcigi  c 
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to  the  former,  (i)  except  only  thac,  agreeably  to  what 
Merfennus  himielf  remarkedi  when  the  Weight  defocfids 
from  great  heights,  an  Altitude  femewhat  greater  than 
this  Rule  implies  is  required  to  raife  the  other  Weigfac 
as  much  as  is  defired.  But  whether  the  bending  of  the 
Arm  of  the  Ballancei  when  aded  upon  with  a  great 
force,  or  whether  any  increafe  of  Fridion  in  this  Caie^ 
occafion  the  Irregularity  here  mentioned,  we  need  not 
ttnStly  enquire ;  for  this  Irregularity  is  yet  lefs  recon- 
cileable  with  the  new  Opinionj,  than  the  regular 
Ef!e(3s  of  the  Experiment.  Hence  therefore  we  may 
fee,  that  the  very  Method  of  reafbning,  which  being 
applied  erroneoufly,  is  (uppofed  to  prove  Mr*  LeihUzs 
Sentiment  concerning  the  force  of  Bodies  in  Motion^ 
will,  when  juflly  u(ed,  confirm  the  other  Opinion  in 
relation  to  that  Matter. 

But  as  1  haveaflcrted  in  the  beginning  of  this  Letter, 
that  the  very  Experiment  of  PoUnus  is  not  only  recon- 
cileable  to  the  common  Dodrine  of  Motion,  as  I  have 
now  demonftrated  ;  but  even  that  it  does  it  felf  make 
manifeft  the  great  unrea(bnablene(s,  if  not  the  abfolute 
Abfurdity,  of  Mr.  Leibnitz s  Opinion;  it  remains  that 
I  briefly  make  proof  of  this. 

If  two  Globes  A  and  B,  of  equal  Magnitude  but. 
of  different  Weights,  firiking  on  a  yielding  Subflance 
with  equal  force,  in  every  Cafe  lofe  all  their  Moti- 
on at  equal  Depths,  it  is  neceflary  that  at  all  times, 
during  their  Motion,  they  lofe  equal  Degrees  of  force* 
when  they  bear  upon  equal  Portions  of  the  Subftance, 
in  entring  equal  Spaces  into  the  Subfiance.  This  will 
be  eafily  feen  from  what  has  before  been  faid.  Now 
whereas  Mr.  Lnbnitz  fuppofes  the  power  of  Gravity  to 
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give  CO  the  (ame  falJiog  Body  D<;grees  of  force  pro* 
ponional  to  the  height  from  whence  it  falls ;  accord- 
ing to  his  Opinion,  by  rhe  power  of  Gravity,  equal 
Degrees  of  force  are  added  in  the  defcenc  of  the 
fame  Body  through  equal  Spaces  ^  and  in  d liferent 
Bodies  defcending  through  equal  Spaces,  the  Degrees 
of  force  added  will  be  as  ihe  quantity  pi  Matter,  or  as 
the  weight  of  each  Body.  Therefore  while  tlie  Globes 
ji  and  B  penetrate  equal  nafcent  Spaces  into  the  yield- 
ing Subftance^  by  the  Adlion  of  Gravity,  were  nor  that 
Adion  overcome  by  the  Refiflance  of  that  Subflance, 
additional  Degrees  of  force  would  be  communicated 
in  fuch  proportion,  that  the  force  added  to  the  Globe 
ji,  would  be  to  the  force  added  to  the  Gl  be  B^  as 
the  weight  of  the  Globe  A,  to  the  weight  of  the 
Globe  Bj  or  in  the  Duplicate  ratio  of  the  Velocity 
of  the  Globe  B,  to  the  Velocity  of  the  Globe  ^. 
But  tince  the  Globes  lofe  the  fame  Degrees  of  force 
in  entring  equal  Nafcent  Spaces  into  the  yielding  Sub- 
dance,  the  Effed  of  the  Oppofition  made  by  this 
Subftance  to  the  Motion  of  the  Globes,  during  the 
time  of  their  pafling  through  fuch  Nafcent  Spaces,  will 
be  both  the  taking  from  them  that  fame  Degree 
of  force,  and  moreover  the  additional  force,  which 
would  otherwifc  have  been  given  them  by  their 
own  Gravity.  But  farther,  the  Oppodtion  made  to 
the  motion  of  the  Globe  A^  to  the  Oppofition 
made  to  the  motion  of  the  Globe  B,  will  be  in  the 
ratio  compounded  of  the  ratio  of  the  ESc£t  of  the 
Oppofition,  the  Subflance  makes  to  the  motion  of 
the  Globe  A^  to  the  Effc<3  of  the  Oppofition,  the  Sub- 
fiance  makes  to  the  motion  of  the  Globe  B,  and  of 
the  ratio  of  the  Time,  in  which  the  Oppofition  is 
made  againfl  the  latter  Globe,  to  the  Time  in  which 
it  is  made  againll  the  former ;  which  latter  ratio  is  (he 
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fame  with  the  raih  of  the  Velocity  of  the  Globe  A^  to 
the  Velocity  of  the  Globe  B.  But  fince  it  is  (hewDi  that 
the  EfTedi  of  the  Oppofition  made  by  the  yielding  Sub* 
(lance  to  thefe  Globes  is  two-fold,  and  that  one  pare 
of  the  Effe^  of  the  Oppofition  made  to  the  motion  of 
the  Globe  A,  is  equal  to  one  part  of  the  EScik  of  the 
Oppofition  made  co  the  motion  of  the  Globe  B ;  and 
that  another  part  of  the  E(k&  of  the  Oppofition 
made  to  the  motion  of  the  Globe  A,  to  another  pare 
of  the  Effcdt  of  the  Oppofition  made  to  the  motion 
of  the  Globe  B,  is  in  the  Duplicate  ratio  of  the  Velo- 
city of  the  Globe  Bj  to  the  Velocity  of  the  Globe 
A^  One  part  of  the  Oppofition  it  felf  made  to  the 
motion  of  the  Globe  A,  will  be  to  one  part  of  the 
Oppofition  againft  the  motion  of  the  Globe  B,  as  the 
Velocity  of  the  Globe  A,  to  the  Velocity  of  the  Globe 
B,  and  another  part  of  the  Opposition  to  the  motion  of 
the  Globe  A,  to  another  part  of  the  Oppofition  to  the 
motion  of  the  Globe  £,  will  be  as  the  Velocity  of  the 
Globe  B,  to  the  Velocity  of  the  Globe  A.  So  that 
when  the  Globes  bear  upon  equal  Portions  of  the  yield- 
ing SubfVance,  the  Oppofition  to  their  Motion  will  be 
in  part  as  the  Velocity  of  the  Globes  and  in  part 
reciprocally  as  their  Velocity.  Hence,  bccaufe  the  re* 
filling  Subdancc  is  of  an  uniform  Texture,  the  Oppo- 
fition to  the  Motion  of  either  of  the  Globes  in  its  pre* 
fcnt  Situation!  and  when  moving  with  irs  prcfcnt  Veio<> 
ciry*  will  be  to  the  Oppoficion  it  would  meet  wiih  in 
the  fame  Situation,  if  it  moved  with  any  ether  Vcloci* 
ty,  partly  as  the  prefent  Velocity  to  that  other  Velo- 
city, and  partly  us  that  other  Velocity  to  the  prcfcnt. 
But  by  that  part  of  the  Oppofition  made  againQ  the 
motion  of  the  Globe,  which  is  dire^^^Iy  as  the  Veloci^ 
ty.  the  Clobe  can  never  be  wholly  (lopt;  for  upon 
the  flopping  of  the  Globe,  that  part  of  the  Oppofi- 
tion 
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tion  to  its  Motion  will  likewife  totally  ceafe^  and  con* 
iequently  the  Globe's  Weight  will  carry  it  further 
down,  unlets  the  other  part  of  the  Oppofition  a^ai'il 
its  Motion  prevent  it.  But  I  (ay  again,  neither  can 
this  latter  part  of  the  Cppofition  made  to  its  Motion 
be  ever  great  enough  to  (lop  the  Globe;  for  the 
Degree  of  this  Oppofition  being  reciprocally  as  the 
Velocity  of  the  Globe,  when  the  motion  of  the 
Globe  is  wholly  taken  away^  it  will  become  infinite- 
ly greater,  than  at  any  time,  while  the  Globe  is  in 
Motion;  fo  that  when  the  Globe  (hould  be  (lopt  by 
this  part  of  the  Oppofition  made  to  its  Motion,  the 
Oppofition  to  the  Globe  s  Motion  will  become  infinite* 
]y  great ;  infomucb,  that  no  Degree  of  force  whatever 
could  be  able  to  impel  the  Globe  further  into  the  Sub- 
ftance,  but  this  can  never  come  to  pafs.  Befides,  ic 
is  not  neceflary  to  apply  any  fuch  refined  Argument 
againft  this  part  of  the  Reftfiance;  it  would  be  alone 
fuflicient  to  confider,  how  unreafonable  a  Suppofition 
it  is,  that  a  Refiflance  (hould  increafe,  when  the  Vc« 
locity  of  the  refitted  Body  decreafes. 

Thus  may  this  Experiment  be  made  ufe  of  to  inva- 
lidate that  very  Opinion  it  is  brought  to  fupport* 
But  another  ufe  may  likewife  be  made  thereof:  For  ic 
will  ferve  to  illudrate  what  the  great  Sir  Iftac  Nervton 
has  more  than  once  hinted,  that  the  Rcfidance  of 
Fluids,  which  arifcs  from  the  Tenacity  c^f  their  I'arts, 
decreafes  in  a  lefs  Proportion  than  the  Velocity  of  the 
refitted  Body  decreafes  (a)  ;  for  as  this  Refittance  bears 
a  great  Analogy  to  the  Refittance  of  the  yielding  Sutv 
ttances  we  have  been  here  treating  of,  (b  we  have 
found,  that  the  Refittance  of  thefe   Subttances  does 


(«)    Vid.  Philof.  Nat.  Princip.    Math.    Prop.  52.   lib.  2.   ia  Schol. 
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not  much  depend  upon  the  Velocity    of  the  Body, 
againft  which  the  Refinance  ii  applied. 

And  thus.  Sir,  we  may  fee  how  all  Experience  con- 
{pires  in  confirming  and  fcccing  forth  that  (iupendi^ 
ous  force  of  reafoning,  which  has  enabled  our  great 
Philofopher  moft  furprizingly  to  fearch  out,  and  di- 
fiinguiih  the  Springs  of  Natural  Operations;  a  Work 
infinitely  more  difficult  to  accomplifh  than  even  the 
great  Improvements  he  has  made  in  pure  Mathematicks* 
which  were  previoufly  neccffary  in  order  to  hisfbcceedtng 
in  his  Searches  after  the  Knowledge  of  Nature ;  for  in 
this  laft  Purfuit  he  has  given  Proof,  not  only  of  a  more 
unbounded  Invention,  than  is  required  in  the  fubtileft 
Geometrical  Speculations ;  but  has  alfb  there  dif^overol 
the  greateft  Difcernment,  and  moft  confummate  Judg- 
ment}  fince  in  his  Philofophical  Writings,  be  has 
never  been  once  impofed  on  by  an  Hypothefis,  nor 
by  any  other  of  the  various  Fallacies,  which  my  Lord 
Bacon  in  his  tfovum  Organon^  has  reckoned  up  as  the 
Caufes,  that  had  hindred  the  Improvement  of  the 
true  Philofbphy. 

But  here  I  ihall  put  an  end  to  this  long  Letter ;  for 
thb  Freedom  of  which,  I  know,  I  need  make  no 
Apology  to  you,  vSir,  of  whofe  great  Candour  I  have 
for  fome  Years  paft  been  a  conftant  Witnefs  ;  and  as 
I  have  frequently  admired,  how  amidft  the  vaft  Em« 
ployments  of  your  ProfelTion,  you  fliould  find  time  to 
purfue  with  (o  great  Succcfs  fuch  various  forts  of 
Learning ;  fo  I  have  as  often  been  delighted  to  ob- 
fcrve  with  what  Benignity  you  receive  thofe,  who  have 
made  any  the  leaft  part  of  ufeful  Knowledge  their 
Study. 

/  am^  Sir,  &c^ 


H.  P, 
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POST-SCRfPT. 

A  Bout  a  Week  after  I  had  fent  you  the  Letteti 
contasniflg  my  Obfervacions  on  Polei$us*s  Experi- 
nenCf  I  had  the  good  Fortune  to  hear  an  excellent  and 
learned  Friend  of  yours »  to  whom  you  had  been 
plea(ed  to  (hew  my  Letter^  give  a  very  curious  and 
weighty  Argument  to  confirm  Sir  Ifadc  Nemons  Senti« 
ment  in  relation  to  the  Refiftance  of  Fluids,  which  I 
had  deduced  from  the  above  mentioned  Experiment ; 
and  as  this  very  much  plcafed  me,  I  (hall  here  endea- 
vour to  fend  you  an  Account  of  it  in  the  following 
manner  .* 

Suppofe  pieces  of  fine  Silk,  or  the  like  thin  Sub- 
fiance,  extended  in  Parallel  Planes,  and  fixt  at  (mall 
Difiances  from  each  other.  Suppo(e  then  a  Globe  to 
ftrike  perpendicularly  againft  the  middle  of  the  outer- 
moft  of  the  Silks,  and  by  breaking  through  them  to 
lofe  part  of  its  Motion.  If  the  pieces  of  Silk  be  of 
equal  Strength*  the  fame  Degree  of  force  will  be  re- 
quired to  break  each  of  them ;  but  the  Time,  in  which 
each  piece  of  Silk  refifts,  will  be  (o  much  (horter  as 
the  Globe  is  fwifter ;  and  the  lo(s  of  Motion  in  the 
Globe  con(equent  upon  its  breaking  through  each  Silk, 
and  furmounting  the  Refiftance  thereof,  will  be  pro- 
portional to  the  Time,  in  which  the  Silk  oppofes  it- 
(elf  to  the  Globe's  Motion  ;  infomuch  that  the  Globe 
by  the  Befiftance  of  any  one  piece  of  Silk  will  lofe 
fo  much  kCs  of  its  Motion  as  it  is  fwiftct.  But  on  the 
other  Handi  by  how  much  fwifter  th^  Globe  moves^ 
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fo  many  more  of  the  Silks  it  will  break  through  in  a 
given  Space  of  Time ,  whence  the  nomber  of  the 
Silks,  which  oppofe  themfelves  to  the  Motion  of  the 
Globe  in  a  given  Time,  being  reciprocally  proportio* 
nal  to  the  EffcSt  of  each  Silk  upon  the  Globe,  the 
Refiftance  made  to  the  Globe  by  thefe  Silks,  or  the 
lofs  of  Motion,  the  Globe  undergoes  by  them  in  a 
given  Time,   will  be  always  the  ^me« 

Now  if  the  Tenacity  of  the  Parts  of  Fluids  ob- 
ferves  the  fame  Rule  as  the  Cohefion  of  the  Parts  of 
thefe  Silks  i  namely.  That  a  certain  Degree  of  force 
is  required  to  fepirate  and  difunite  the  adhering 
Particles,  the  Refiftance  ariling  from  the  Tenacity  of 
Fluids  mud  obferve  the  fame  Rule  as  the  Refinance  of 
the  Silks,  and  therefore  in  a  given  Time  the  lofs  of 
Motion,  a  Body  undergoes  in  a  Fluid  by  the  Tenacity 
of  its  Parts,  will  in  all  Degrees  of  Velocity  be  the 
fame ;  or  in  fewer  Words,  that  part  of  the  Refinance 
of  Fluids,  which  arifes  from  the  Cohefion  of  their 
Parts,  will  be  Uniform. 


IIL  An 
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ni.  Jn  Account  of  the  Falls  of  the  fl(tyer  Niagara, 
takfn  at  Albany,  Odob.  lo.  1711.  from 
IdonJUur  Boraffaw ,  a  French  Native  of 
Canada.  Sy  the  Honourable  Paul  Dudley, 
fi/^i  F.  K.  S- 

THE  Falls  of  HUgATA  are  a  mighty  Ledge  or  Preci- 
pice of  folid  Rock,  chat  lies  acrofs  the  whole 
breadth  of  the  River  (a  little  before  it  empties  it  felf 
intOi  or  forms  the  Lake  Ontaric)  and  very  deep. 

Monfieur  Borsffdw  never  mea(ur'd  the  Falls  himfelfi 
though  he  has  been  there  at  feven  difTerenc  Times : 
Bur  what  he  fays  is,  That^ 

This  lad  Spring  the  Gov^nour  of  CdMiUj  Mon- 
fieur f^Audreil^  ordered  his  own  Son,  with  three  other 
Oflicers,  vi^.  Meflieurs  Longue  ijle,  St.  f^ilie^  and 
LMubineau  to  Survey  Niagara,  and  take  the  exadt 
height  of  the  Catatad^,  which  they  accordingly  did 
with  a  Stone  of  half  an  hundred  Weight,  and  a  large 
Cod-line,  and  found  it  upon  a  Perpendicular  no  more 
than  twenty  fix  Fathom;   his  Words  were  PUffgt  (S 

Six  Bras. 

This  differs  very  much  from  the  Account  Father 
Hemfpinhzs  given  the  World  of  that  Catarad,  for  he 
makes  it  an  hundred  Fathom ;  and  our  Modern  Maps 
from  him,  as  I  fuppofe,  mark  it  at  fix  hundred  Feec ; 
bur  I  believe  fJenncpin  never  meafured  it,  and  there 
is  no  guelfing  at  (ucb  Things. 

When 
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When  I  objeded  Htnntpiff%  Account  of  thofe  Falls,  to 
Moofieur  J?^4^^  ha  replied  v  That  accordingly  every 
Body  had  depended  upon  it  as  right  until  the  late 
Survey.  Upon  further  Difcourfe  he  acknowledged^ 
That  below  the  Cacarad  for  a  great  way,  there  were 
numbers  of  (mall  Ledges,  or  Stairs  crofs  the  River, 
that  lowered  it  dill  more  and  more,  till  you  come  to  a 
Level ;  fo  that  if  all  the  Dcfcents  be  put  together,  he 
does  not  know  but  the  Difference  of  the  Water  above 
the  Falls,  and  the  Level  below,  may  come  up  to 
Father  Htnntftn^  but  the  Arid  and  proper  Catara(3 
upon  a  perpendicular,  is  no  more  than  twenty  fix  Fa- 
thom, or  an  hundred  and  fifty  fix  Foot,  which  yet 
is  a  prodigious  Thing,  and  what  the  World  I  fuppofe 
cannot  parallel,  confidering  the  greatnefs  of  the  River, 
for  it  is  near  a  Quarter  of  an  Englt^  Mile  broad,  and 
very  deep  Water. 

Several  other  Things  Monfieur  Borajfaw  fet  me  right 
in,  as  to  the  Falls  of  NU^ara.  Particularly  it  has  been 
faid.  That  the  Catarad  mfikes  fucha  prodigious  noife, 
that  People  can  t  hear  one  another  fpeak,  at  fome 
Miles  diflance,  whereas  he  affirms,  you  may  converfe 
together  clofe  by. 

I  have  alfb  heard  it  poficively  aflertcd,  That  the 
Shoot  of  the  River,  when  it  comes  to  the  Precipice, 
was  with  fuch  a  mighty  force,  that  Men  and  Horfe 
might  march  under  the  Body  of  the  River  without 
being  wet.  This  alfo  he  utterly  denies,  and  foys  the 
Water  falls  in  a  manner  right  down. 

What  he  obferv'd  farther  to  me  was. 

That  th3  Mift  or  Shower  fhis  Word  was  La  Brume) 
which  the  Falls  make,  is  fo  extraordinary,  as  to  be 

fecn 
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fcen  at  five  Leagues  diftancet  and  rifes  as  high 
as  the  common  Clouds.  In  this  Brume  or  Cloud» 
ivhen  the  Sun  fhimeSj  you  have  always  a  glorious  Rain- 
bow* 

Of  the  River  it  felf.  which  is  there  called  the  River 
Miagdrd,  he  tcHs  me  it  is  much  narrower  at  the  Falls, 
than  either  above  or  below,  and  that  from  below 
there  is  no  coming  nearer  the  Falls  by  Water,  than 
about  (ix  EngU[h  Miles,  the  Torrent  is  fo  rapid,  and 
withal  fuch  terrible  Whirl-pools. 

He  confirms  Father  Hennepin  %  and  Mt.Kelkg^s  i4c- 
count  of  the  large  Trogts  of  thofe  Lakes,  and  iolemn- 
ly  affirmed  there  was  one  taken  lately,  that  weighed 
eighty  (ix  Pounds ;  which  I  am  the  rather  inclined  to 
believe  upon  the  general  Rule  that  Fi(h  are  according 
CO  their  Waters.  To  confirm  which,  a  very  worthy 
Minifter,  now  alive  in  New  England^  affirmed  to  me; 
That  while  he  was  a  Prifbner  at  Mon-real,  in  Canads 
River,  he  (aw  a  Pike  brought  up  one  Day  from  the 
River  to  the  Governour  s  Houfe,  and  carried  upon  a 
Pole  between  two  Men,  that  meafured  Five  Foot,  and 
Ten  Inches  long,  and  proportionably  large. 

I  my  felf  this  laft  Summer,  faw  a  Cataraft,  three 
Leagues  above  Albany ,  in  the  Province  of  New  Tork, 
upon  Schtne^add  River  called  the  Cohoes^  which  they 
count  much  of  there ;  and  yet  that  is  not  above  40  or  50 
Foot  perpendicular.  From  the(e  Falls  alio  chere  rifbs 
a  mifty  Cloud,  which  defcends  like  fmall  R^in^  that, 
when  the  Sun  ihines,  gives  a  handlomc  (mail  Rain- 
bow that  moves  as  you  move,  according  to  the  An* 
gle  of  Vifion-  The  River  at  the  ( ohes  is  to  40  or 
50  Rods  broad,  but  then  it  is  very  (hallow  Water,  f6r 
I  was  told  that  in  a  dry  Time,  the  whole  River  runs 
in  a  Channel  of  not  more  than  fifteen  Foot  wide. 

In 
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In  my  Journey  to  ^lidffy,  lo  Miles  to  the  Eaftwatd 
of  Hudjon^^  River,  near  the  middle  of  z  long  rifiog 
Hill,  I  met  with  a  brisk  noify  Brook  fufficieac  co 
ferve  a  Wacer-Mill,^  and  having  obferved  nothing  of  it 
at  the  beginning  of  the  Hill,  I  turned  about  and  fol« 
lowed  the  Courfe  of  the  Brook,  till  at  length  I  found 
it  come  to  an  knd,  being  Abforb'd,  and  finking  into  the 
Ground,  either  paflfing  through  Subterraneous  Paflages, 
or  foaked  up  with  the  Sand ;  and  tho'  it  be  commoo 
in  other  Parts  of  the  World  for  Brooks  and  even 
Rivers  thus  to  be  loft ;  yet  this  is  the  firft  of  the  Sort, 
J  have  heard  of,  or  met  with  in  tliis  G)untiy. 


?P.  1>uJiley. 


IV.  A  Lemr  from  Mr.  Leeuwenhoeck,  K  %S. 
concerning  the  Mufcular  Fibres  in  federal  /ini^ 
mals^  and  the  Magnetic!^  Quality  acquired  by 
Irony  upon  ftanding  far  a  long  time  in  the  fame 
fofiure. 

Delft,  Apr.  lift,  179X. 

To  the  Illttftrhtfs  Royal  Sociery. 

Honoured  Sirs^ 

IN  a  Letter  i  received  (bmetime  ago  from  one  of 
your  Secretaries^  among  many  Expreffions  of  your 
kind  Acceptance  of  my  Labours  I  am  rcquefted  by  that 

Gentle* 
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Gentleman  in  the  Name  of  the  Rpjdl  Society,  to  en- 
deavour by  repeated  Obiervations  to  confirm  fbme  of 
my  late  Ditcoveries^  and  to  fee  them  in  fo  clear  a  Lights 
as  to  ftop  the  Mouths  of  the  mofl  incredulous  Gain^ 
(ayers. 

With  regard  to  this,  I  beg  leave  to  obferve  to  you, 
that  I  examine  a  great  many  different  Subjeds,  of 
which  I  commit  no  account  to  Papen  becaufe  the  Re« 
fult  is  the  fame  with  what  I  have  already  defcribed ; 
and  that  whenever  I  make  any  Di(covery,  which  I  ap- 
prehend will  not  eafily  meet  with  Credit,  I  fuffer  the 
Objed  to  lie  before  the  Microfcope  Day  after  Day, 
and  fometimes  for  whole  Years  together,  till  it  is  eaten 
up  by  !n(eAs«  This  I  do  with  de(ign  to  let  it  be  ieen 
by  as  many  different  Perfons  as  poffible. 

It  is  not  above  eight  Days  ago,  that  I  was  viewing 
a  Portion  of  the  Flefh  of  a  fat  Ox,  as  Itkewife  the 
Mufcular  Fibres  of  a  Cod  «  Fifh,  and  of  a  Pearcb, 
which  Fibres  being  cut  tranfverlly,  I  could  lee  in  them 
very  difiindly  the  great  number  of  fmall  Veflels,  that 
ran  along  the  length  of  each  Fibre.  And  I  have  (een 
the  fame  this  Month  of  Afril^  in  the  Mufcular  Fibres 
taken  from  the  hinder  Leg  of  a  Moufe,  and  cut  thro* 
tranfvcrfly. 

I  have  at  this  time  (landing  before  a  Microfcope, 
fome  of  the  Mufcular  Fibres  of  a  fat  Ox  with  thofe  of 
a  Moufe  lying  befide  them,  in  order  to  have  as  many 
Eye*wicne(Ies  as  poflible,  of  their  being  of  the  fame 
fize  in  thefe  two  Animals,  and  I  ufe  the  fame  Method 
in  fuch  other  of  my  Obfervations,  as  are  likely  to  ap- 
pear incredible  to  oiher  Pcrfbns. 

in  fpeaking  formerly  of  the  fmall  FihrilU^  thac^help 
to  fufpend  the  Tefliclcs  of  a  Ram,  I  forgot  to  men- 
tion, that  each  of  chefe  confifls  of  exceeding  fmall 
Veflels,  which  run  parallel  to  its  length. 

P  I  have 
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1  hate  tikewife  it  this  time  (latuling  before  a  Micrc^ 
Icope,  a  ffliall  Portion  of  the  Bone  of  an  Oxi  in  which 
may  efidently  be  (een  the  Veflels,  which  proceed 
from  the  Bone,  and  ocmipole  what  is  called  the  Ftrii^ 
fitum,  as  likewife  the  Openings  of  rhefe  Veflels ;  the 
reafon  of  who(e  appearing  (b  clearly  is,  as  I  imagine, 
that  they  are  filled  with  the  Medullary  Oil. 

I  take  this  Opportunity  of  informing  you,  that  the 
lTon*Cro(s,  which  is  fuppofed  to  have  ftood  upon  the 
Steeple  of  the  New-Church  here  about  two  hundred 
Years,  having  been  lately  taken  down  to  be  repaired, 
I  was  informed  by  a  certain  Foreign  Gentleman,  that  a 
piece  of  iron,  that  has  ftood  iSt  a  long  time  in  one 
Sitoationi  would  thereby  acquire  a  Magnetick  Quality* 
Upon  which  I  defir'd  a  Workman  to  procure  me  a  piece 
of  that  OK>fs,  who  accordingly  brought  nte  a  bit  of  it, 
of  about  a  Span  long^  and  a  quarter  of  an  Inch  thick, 
which  I  apply *d  both  to  a  working  Needle,  and  the 
Needle  of  the  Compafi^  but  without  any  Efied  upon 
one  or  the  other. 

Some  time  after,  the  (ame  Workman  brought  me 
(bme  other  pieces^  looking  like  rufty  Iron,  which  he 
had  broken  off  from  the  bottom  of  the  Qrofs,  where 
it  had  been  faften'd  by  four  crofs  pieces  bound 
down  with  fron,  to  an  eredl  piece  of  Timber  nine 
Inches  (quare,  and  covered  with  Lead  in  fuch  a  man- 
ner,  that  no  wet  could  get  to  it. 

This  Teeming  rufty  Iron  would  take  up  feveral 
Needles  hanging  by  one  another,  and  appeared  to  have 
a  fironger  Magnetick  Virtue  than  two  Load(lones» 
which  i  had  then  in  the  Houfe )  and  was  (b  bard, 
that  no  File  would  touch  it.  I  gave  one  of  the 
greateft  pieces  to  a  Knifegrinder,  to  grind  it  for  me, 
who  was  a  long  time  ab^t  ic,  and  complained  that  ic 
was  harder  than  Steel. 

The 
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The  Report  of  this  made  Co  great  a  NoKe  in  the 
Town,  that  in  a  little  time  my  pieces  of  Iron  were  all 
begg'd  away,  except  one  little  one^  which  I  kept  for  my 
felf. 

/  Mm,  &c. 


Antony  van  Leuwenhoek. 


V.  Jn  jkcount  of  the  manner  of  hending  TUnks  in 
His  Majeftys  Hards  at  Dcptford,  O-c.  by  a 
Sand-heat ,  invented  by  Captain  Cumbeiland. 
iBjr  Robert  Cay,  % 

THe  place,  where  the  Planks  lie  to  be  fofcned  in 
the  Stove,  is  between  two  Brick* Walls }  of  fuch 
a  length,  height  and  diftance  from  each  other,  as  fuf- 
fice  to  admit  the  largeft,  or  to  hold  a  good  number 
of  the  fmaller  Sort :  the  bottom  is  of  thick  Iron  Places, 
fupported  by  Aroog  Bars;  under  the  middle  of  which, 
are  two  Fire-places,  whofe  Flews  carry  the  Flame  to' 

wards  the  Ends. 

The  Planks  are  laid  in  Sand ;  the  lowed  about  {ix 
or  eight  Inches  above  the  Iron-Places,  they  are  well 
covert  with  the  Sand,  and  Boards  laid  over  all,  to 
keep  in  the  Heat.  The  Sand  is  moidned  with  warm 
Water,  ("for  which  purpofe  they  have  a  Cauldron  ad- 
joyoing  to  the  Stove)  and  if  the  Timber  be  large,  and 
intended  to  be  very  much  bent,  fo  that  it  mud  lie 

P  X  long 
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long  in  the  Stove,  they  water  the  Sand  again,  once  in 
8  or  lo  Hours.  When  'cis  judged  to  be  fbft  enough,  the 
Sand  is  reaiov*d  ;  and  the  Workmen  carry  away  their 
refpetSive  Flanks,  to  the  feveral  f'laces,  where  they 
are  to  be  us'd ;  and  having  firft  nail  d  a  thin  Board 
upon  the  out-fide,  to  preferve  the  Plank  from  Bruifes, 
chey  fix  one  part  in  its  proper  place,  and  bring  to  the 
others,  by  any  power  they  can  molt  conveniently  ap* 
ply.  This  Work  feems  to  be  performed  uith  won- 
derful Eafe;  notwithftanding  Come  we  faw  were  fo 
knotty,  that  the  Builders  adurd  us,  they  cou'd  not 
have  brought  them  to  that  Curvature  by  the  former 
Methods.  Thofe  we  faw  put  in  between  others,  very 
exaftly  fitted  the  Spaces  they  had  been  cut  for;  and 
the  Workmen  told  us,  they  had  made  no  Allowance 
either  for  the  fweUing,  or  Ihrinkingof  the  Wood. 

This  Method  excells  that  of  burning  the  Pianks  over 
an  open  Fire  in  (everal  refpedls;  particularly,  that  no 
part  of  the  Wood  is  deftroyM,  but  remains  of  the  fame 
DimenfioAS ;  at  leaft  very  nearly ;  a  Plank  of  the 
breadth  of  i6  Inches  being  faid  not  to  alter  above 
v^«  part  of  an  Inch.  The  Edges  of  the  Plank  are 
preferv'd  ;  and  confequently  the  Work  mud  be  much 
firmer,  and  the  Calking  lafl  longer.  The  extraordi- 
nary foftnefs  of  the  Wood,  while  *tis  warm»  makes  ic 
eafily  bend  to  any  Figure  necefTary  in  Ship-b.tiiding, 
which  ic  holds  vay  well,  if  they  have  occafion  to 
cake  ic  off  again  after  it  is  cold  whereas  the  Plank 
bent  by  burning,  would  ftart  when  loofened  ;  and 
could  only  be  fixed  to  the  Timbers  by  fuch  a  force,  as 
was  able  to  overcome  the  Refinance  occafion'd  by  the 
Spiing  of  the  Plank.  It  likewifc  adapts  ic  felf  very 
readily  to  the  Surfiice  of  chc  Timbers,  if  chey  happen 
CO  be  uneven. 

They 
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Theyihew'd  us  the  Gun  Deck-Cfamps  xn  a  Ship  of 
the  Second  Rate  s  which  are  very  large  Planks,  bent 
and  twifted  in  fo  peculiar  a  manner,  chat  they  never 
could  by  any  other  Method^  bend  them  into  that 
Form,  but  u(ed  to  cut  them  into  Shape.  The  whole 
Operation  is  performed  with  much  lefs  trouble  to  the 
Carpenters,  as  well  as  at  leis  Expence ;  and  chey  hope 
the  Wood  will  be  more  durable;  as  tis  evident,  from 
the  deep  TiniSure  the  Sand  receives,  that  a  conHde* 
rable  quantity  of  Sap  comes  out  of  the  Oak,  while 
its  in  the  Stove':  and  a  large  Ptank  was  obfcrv'd  by 
the  Workmen  or  Officers  of  the  Yard,  to  weigh  fome 
Pounds  lefs«  when  it  was  taken  out. 

A  Plank  five  Inches  thick  requires  five  or  fix  Hours 
CO  make  it  fit  for  bending;  and  the  Time  requifite 
for  others,  feems  to  be  in  a  Duplicate  Propottion  to 
their  thicknels. 

ExpUnathn  of  the  Figures. 

Fig.  I.  Reprefents  a  Plank,  in  the  Buttocks  of  a. 
Second  Rate  Ship,  whofe  length  from  ^,  to  C.  is 
three  Feet,  and  thickncfs  (  AF)  ^i  Inches,  the  end 
C,  of  this  Plank  was  bent  ix  or  13  Inches  from  ihe 
fircight  Line  AB 

Fig.  X'  and  3.  are  Sedions  of  the  Stove. 

A  A.  the  Fire*places. 

B.  B.  the  A  (h- holes. 

C  C.  the  Flews  under  the  Iron  bottom. 

D.  D.  the  two  Chimneys. 

£.  the  place  for  the  Planks  and  Sand. 

F.  F*  the  two  Brick-walls. 

G.G. 
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G.  G»  two  iocliA*d  planes,  for  tht  Men  to  ftand  on, 
^e.  when  they  put  in^or  cake  ouc  Planks,  or  water  the 
Sand. 

h.h.  The  bottom  of  the  Stove,  made  of  Iron* 

i.  i.  The  Grates  to  lay  the  Fewel  on. 


mm 


VI.  ^  Letter  from  the  (^verend  Mr.  James  Field, 
il^fSior  of  St.  Johns  in  Antegoa,  cmcerning 
two  Cafes  of  Wounds  in  the  Stomachy  to  lir.  John 
Douglas,  Surgeon^  F.  R.  S. 

SIR, 

TH  E  Accidents  of  which  you  defire  me  to 
give  you  an  account,  ivere  as  follows. 
A  lufty  young  Negro  man  returning  home  about 
Noon,  went  into  his  Houfei  where  feeing  (ome  ripe 
Plantains,  he  cat  of  them  heartily  ;  his  Father  in  LaW) 
about  60  Yeats  of  age,  coming  to  the  fame  Houfe 
foon  afrer,  enquired  of  the  young  Fellow,  who 
had  taken  his  Plantains^  Who  anfwered.  That  he 
being  hungry,  had  eaten  them.  Ay,  you  Dog,  fays 
the  old  Fellow,  have  you  ferved  me  fo,  I  kept  them 
for  my  own  Dinner ;  and  without  more  ado,  took 
his  Kni^e,  and  gave  the  young  Fellow  a  molt  defperatc 
Wound  in  the  upper  Region  of  the  Belly,  a  vaft  Gafli 
being  n^adc  in  the  Stomach,  in  (b  much  that  the  Plan- 
taiui  which  he  had  eaten,  burft  through  the  Wound, 
which  was  made  ftreight  up  and  down. 

The 
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The  old  Maa  immediately  fled  for  it,  the  young 
Fellow's  Companions  hearing  whar  was  done,  purfued 
the  old  Man  with  Bills  in  their  Hands :  the  old 
Man,  feeing  them  follow  him  in  this  manner,  and  gee 
groond  of  nirnf  and  ftifpeding  their  DeHgn  was  to 
kill  him.  pull'd  oocthe  fame  Knife,  with  which  he 
had  (labb'd  the  other,  and  gave  himfelf  as  defperatc  a 
Woundf  as  he  had  given  him«  and  in  the  upper  Region 
of  the  Belly,  his  Stomach  being  iikewife  (een,  only 
with  this  Difierence,  that  this  laft  Wound  was  tranf- 
verfe,  or  from  left  to  right,  the  firft  direfily  up  and 
down ;  the  old  Fellow  was  carried  home  and  laid  in 
the  fame  Houfe,  where  the  other  wounded  Fellow 
lay. 

This  Accident  happened  about  Noon,  and  Mr.  Fcr* 
refif  the  Surgeon  came  not  to  drcfs  them  till  between 
four  and  five ;  he  (litch'd  up  the  Stomachs  of  them 
both  entirelyt  and  their  Bellies  too.  only  leaving  in 
each  a  fmall  hole  for  Suppuration ;  a  Fever  feized  each 
of  them,  the  old  Man  was  in  mod  danger,  the  Fever 
held  them  about  a  Fortnight,  the  Wounds  were  brought 
to  a  good  Digeftioni  and  in  a  Months  time  or  there- 
abouts, the  young  Fellow  went  abroad,  but  the  old 
Man  lay  fomcching  longer.  They  were  both  perfed* 
ly  cured,  and  have  been  very  well  ever  fince,  tho' 
its  above  fifteen  Years  fince  this  Accident  happened* 


Windfor, 
Aug.  Z4.  173a 
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VI'-  A  Letter  from  Mr.  Ackinfon,  Sur^em  in 
Whice-Chapptl :  Concerning  an  Impofihumati-' 
on  in  the  Stomach.     To  the  Jame. 

SIR, 

TH  C  Cafe  you  dcdte  a  paiticolar  account  of» 
was  as  follows,  t  had  t  Patient  about  fevea 
Years  ago,  which  had  a  large  Tumour  on  the  upper 
part  of  her  Belly,  it  was  hard  and  painful,  but  did 
not  alter  the  natural  colour  of  the  Skin,  and  had  been 
three  Months  in  comingt  I  applied  a  warm  Gum 
Plaidcr  CO  it,  which  in  about  a  Fortnights  time  brought 
it  to  a  Suppuration.  T  then  applied  a  Caudick  about 
the  bignefs  of  a  Shilling ;  when  the  Efchar  fell  off)  I 
faw  a  folid  kind  of  Subllance  appear  in  the  Orifice,  I 
laid  hold  of  it  with  my  Forceps^  and  pulled  it  gently 
towards  me.  upon  which  there  tbruft  forcibly  out  a 
quantity  of  it,  that  near  fill'd  my  Hand,  fo  1  drefl; 
it.  Next  drefTing,  the  fame  ^ubftance  appear*d  again, 
which  on  her  flraining,  forced  out  near  twice  as  much 
as  before.  I  was  at  a  great  lofs  to  determine  what  this 
fluff  was,  but  at  iaft  concluded  it  was  the  Omentum  it 
felf,  in  which  Opinion  I  was  confirmed  by  fome other 
Surgeons  I  ihew*d  it  to.  I  was  flill  in  doubt,  whether 
the  Stomach  was  concerned  in  this  Cafe  or  not,  till 
the  next  Removal  of  the  DrefTings,  at  which  there 
fpurted  out  above  half  a  Pint  of  Ale  in  a  full  Streamt 
which  was  part  of  a  Pint  (he  had  drunk  a  lirtle 
while  before,  (now  concluded  the  Cafe  mortal,  how- 
ever,  I  ordered  her  to  Jceep  her  Bed,  to  lie  con- 
(lancly   upon  her  Back,  and  feed  on  things  of  eafie 

Digeflion. 
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Digeftipn*  The  greateft  pare  of  whac  (he  eat  or  drank, 
came  through  the  Ulcer  for  eight  or  ten  Days,  fo  that 
1  had  no  hopes  of  ever  curing  ir,  yet  concrary  to  my 
Expedation  in  about  fix  Weeks  (he  was  perfe<31y 
cured,  and  is  now  living  and  in  good  Health. 


VOL  Jn  Account  of  the  quamty  of  ^ejtn  in  the 
Cortex  Elcutheri«i  !Bj  A/r.  John  Brown,  Chy^ 
mift,  R  R.  S. 

DR.  Douglas  having  lately  delivered  in  a  Paper  to 
foe  read  before  this  Society,  giving  an  account 
(from  the  Hiftory  of  the  Royal  Academy  at  Paris)  of 
the  Corux  EUuiherid ;  and  among  Qther  things  having 
(aid  of  it,  that  Monficur  Boinduc  had  from  one 
Ounce  of  the  Bark,  by  means  of  Spirit  of  Wine, 
gotten  ;  Drachms  of  Refmous  Extract,  there  re- 
maining )  Drachms  of  Fctcesx  and  that  Gentleman's 
account  of  fome  of  the  Properties  of  this  Bark  being 
founded  on  the  quantity  of  Refm  fuppos'd  to  hie 
contained  in  it  •*  1  proposed  to  Dro  Douglas  and  fome 
other  Gentlemen  of  the  Society,  (who  agreed  with 
me  in  believing,  that  fcarcely  any  part  of  any  Plant 
whatfoever  would  yield  that  quantity  of  Refmous 
Extra(^^  to  try  the  Experiment,  which  was  performed 
after  the  following  manner* 

I  took  two  Ounces  of  pick'd  Bark,  and  digefled 
it  in  redify^d  Spirit  of  Wine,  which  was  often  de- 
canted and  frcfh  Spirit  put  on,  until  the  Bark  would 
yield  no  more  Tindure.  The  impregnated  Spirit 
being  evaporated  by  a  very  gentle  heat ;  there  was 
left  two  Drachms  of  Refmous  kxtradi ;  the  remains  of 

C^  the 
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the  Bark  dryM,  weighed  one  Ounce,  two  Drachms 
and  a  half;  the  lofs  this  way  is  three  Drachms  and  an 
half. 

I  boil'd  thefe  remains  in  feveral  Waters,  unci!  they 
would  no  longer  tinge  the  Water,  which  being  eva- 
porated yielded  oneDrachmandan  half  of  extradt ;  the 
remains  of  this  dry'd  weigb'd  one  Ounce  and  half  a 
Drachm  i  the  lofs  by  this  Method  is  half  a  Drachm. 

I  took  two  Ounces  more  of  pick'd  Bark,  and  boil'd 
it  in  feveral  Waters,  'till  the  Bark  gave  no  more  Co- 
lour ;  and  then  upon  an  Evaporation  of  the  Water, 
had  two  Drachms  of  Excradl.  The  remains  being 
dry'd  weigh'd  one  Ounce  fix  Drachms ;  here  the  lo(s 
was  not  any  thing,  except  (b  much  as  might  anfwer 
in  weight  to  the  quantity  of  the  MtnUruum  left  in 
the  Extra6):.  which  Allowance  muft  iikewife  be  made  in 
the  other  Extra<9s. 

I  digefted  the  remains  in  redify'd  Spirits  of  VfinQ, 
untill  they  no  longer  ting'd  the  Spirit,  and  by  a  very 
gentle  Evaporation,  I  found  remaining  one  Drachm  of 
Refmous  extrad.  What  was  left^  when  dry'd,  weigh'd 
one  Ounce,  two  Drachms,  and  an  half;  in  this  the 
lofs  was  two  Drachms  and  an  half. 

The  Difference  in  the  quantity  of  Extrad  obtained 
by  thefe  two  different  Methods,  is  but  half  a  Drachm, 
and  the  Medium  between  them,  upon  putting  together 
the  feveral  Extrads  made  with  Spirit  of  Wine  and  Water, 
is  in  the  whole  but  three  Drachms  and  a  quarter.  But 
the  Extrad  made  with  Spirit  of  Wine  alone,  is  no 
more  than  two  Drachms  from  two  Ounces  of  the  Cprtex^ 
indead  of  ten  Drachms,  which  it  ought  to  have 
yielded  according  to  MonCieur  B^ulduc. 


IX.  An 
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]X«  y^t  Account  of  the  new  Method  of  Cutting 
for  the  Stone,  !Bji  J.  Douglas^  Surgeon^ 
E  R.  S. 


EVer  fince  I  was  Anatomift  and  Surgeon  enough, 
CO  rea(bn  upon  the  Caufes  of  the  Tedioufnefs 
and  bad  Succels  of  the  common  Methods  of  Cutting 
for  the  Stone,  I  concluded  that  they  were  principally 
owing  to  the  natural  Strudure  and  Situation  of  the 
Farts  concerned. 

Therefore  I  began  to  confider,  why  that  Operation 
might  not  be  performed  the  high  way,  fo  frequently 
mentioned  by  Authors,  but  never  approved  of  by 
any,  except  the  moft  fagacious  of  all  Surgeons,  Fr. 
Rojfetus,  who  has  certainly  been  very  little  read,  or 
elfe  very  ill  underftood,  elfe  this  Operation  had  not 
been  fo  long  a  Secret. 

After  making  fome  Experiments  on  dead  Bodies,  I 
was  convinced,  that  the  Stone  might  be  extraiSed  that 
way  with  a  great  deal  of  lefs  trouble  than  commonly^ 
and  I  was  perfwaded  that  the  Wound  would  heal 
again,  by  the  great  number  of  autbentick  Infiances 
we  have  of  accidental  Wounds  in  the  fame  place  being 
(peedily  and  firmly  cured  h  and  therefore  1  re(blv*d  to 
make  the  Experiment  on  the  firft  Patient  I  could  meet 
with,  which  I  could  not  procure  \\\\  December  J  719. 
and  then  I  proceeded  as  follows. 

The  Patient  was  plac'd  flat  on  his  Back,  on  a 
Table,  with  a  Pillow  under  his  Head  ^  then  his  Wrifis 
and  Ancles  were  faften'd  together^  with  Straps     Then 

Q^x  I  ordered 
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r  ordered  one  AfTiftanc  co  his  Head,  another  to  each  of 
his  Shoulders,  two  to  the  Penis,  one  of  which  was  to 
manage  the  Ligature,  and  the  other  the  Prepuce,  and  one 
to  each  Knee,  to  hold  them  as  fad  and  firm  as  poflfiblc. 
The  Patient  and  AiTiftants  being  thus  plac'd,  the 
Operation  confifis  of  three  Parrs. 

ifi,  In  filling  the  Bladder,  which  is  done  thus.* 
Firft,  Pafsthe  Cathster,   Fig-   i.   then  draw  out  the 
Stiller,   Fig.  ii.   then  order  the  Ligature    AfliQatit  to 
cad  the  Ligacure,  with  is  a    kein  of  Silk,  round  the 
Penis,  above  the  Glans.    Then  fix  the  Key,   Fig.  iii. 
to  the  head  of  the  Catheter,  fig.  iv;  to  keep  it  (leady, 
while  you  fcrew  on  the  Syringe,    Fig.  v.   then    fcrew 
the  fecond  part  of  the  Sucking-Pipe,    Fig.  vi.  to  the 
firft.   Fig.  vii    Then  order  the   Penis  Ligature  to  be 
ilraitend,  and  the  Prepuce  AfTidant  co  gather  the  Pre* 
puce  up  about  the  Catheter^   and  to  hold  it  as  clofe 
as  pofTible.     Then  order  the  Water,  being  a  liccie  war- 
mer than  Milk,  to  be  clapp*d  under  the  Sucking- Pipe, 
then  draw  up  the  Water  into  the  Syringe,  and  thrud 
it    into   the  Bladder    at   leifure,    and   repeat   it    till 
the  Bladder  is  fo  full,   that  you  can  perceive  its   Tu- 
mour through  the  Abdomen,  (at  which  time  you  will 
alia  obferve  the  Penis  above,  and  the  Prepuce  below 
the   Ligature,    very  much    fweli'd,    and   the  Patient 
in  a  great  deal  of  Pain^  which  is  a  certain  Sign  that 
there  is  enough   injcified ;   then  withdraw   your   Sy-. 
ringe  and  Catheter  together,    taking    particular    care 
that   your  Penis  Aflfiftants  (Irairen   their    gripe,   leall 
the  Water   (hould  follow  the  Catheter^   which  would 
isndo  all. 
2^/jf,  In  making  the  'ncifion,  which  is  done  thus: 
Order  the   Penis  Affiftants    to  turn  (he    Penis  to* 
wards  the    Anus,    that  fo  rheir  Hands   may   be  the 
more  out  of  the  way,  then  take  thefirft  Knife,  Fig.  viii* 
and  cue  at  leifurCi   and  with   a  fteady    Hand,  from 
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near  the  upper  pare  of  the  Tumour  of  the  Bladder,  or 
lower,  according  to  the  computed  bignefs  of  the 
Scone,  down  to  the  Os  Pubis,  and  cxadly  in  the 
middle;  when  you  are  got  a  little  more  than  half 
way  through  the  abdominal  Mufcks,  take  the  fecond 
Knife,  Fig.  ix.  clap  its  back  on  the  middle  of  the 
Os  Pubis,  then  run  its  point  down  towards  the 
Sfbtn3er,  until  you  get  into  the  Cavity  of  the  Blad-^ 
der,  which  is  difcover'd  by  the  ifluing  out  of  the 
Water,  then  run  your  Knife  along  very  quickly  to- 
wards the  Fund  of  the  Bladder,  z%  far  as  is  necefiary. 
^dly.  In  extrading  the  Stone,  which  is  done  thus  : 
Before  you  withdraw  your  Knife,  introduce  the 
fore  and  middle  Fingers  of  your  left  hand  ,  be- 
tween  the  Knife  and  the  Os  Pubis,  into  the  Bladder, 
then  withdraw  your  Knife»  and  thruft  the  fore 
and  middle  Fingers  of  your  right  hand  into  the  Ani^s. 
and  laife  the  Scone  up  towards  the  Wound,  and  fo 
you  will  eafily  catch  hold  of  it,  (though  never  lb 
fmalU  with  your  Fingers  which  are  in  the  Bladder, 
then  draw  it  out  with  the  fmalleft  end  foremoft. 
Then  introduce  your  Fingers  again,  to  fee  if  there 
are  any  more  Stones,   which  are  to  be  drawn  out  as 

before. 

Then  take  a  Needle  and  Thread,  and  make  one 
Stitch  through  the  Skin,  in  the  middle  of  the  Wound, 
and  tie  it  pretty  dole,  then  undo  the  Straps  and  car* 
ry  the  Patient  to  l^ed. 

The  Patient  being  put  to  Bed,  I  laid  a  Pledget 
aim'd  with  Balfam  over  the  Wound,  and  a  bit  of 
fticking  Plaiftcr  over  that.  Then  I  embrocated  all 
the  Abdomen^  Scrotum  and  Penis^  with  warm  01.  Cf:a- 
nutmci  ;  then  I  applied  over  the  dreHing  and  all  the 
Ahdmen  an  Emollient  Pultice,  fpread  almoft  an  Inch 
thick  on  fofc  Flannel ;  chcn  I  turn  d  a  fwath  a  little 
broader  than   the   Patient's    Hand    once  round  him, 

and 
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«nd  pinnd  it  on  the  Pukicc  Clcatbi  juft  tight  enough 
to  keep  ic  on* 

As  foon  as  he  was  drcfs'd,  I  gave  him  an  Opiate  (for 
nothing  isfo  proper  as  reft^  fuch  as  this  Qt  ^q.Cinndm. 
Hord.  f "•  Lsuid.  Liq.  Gutt.  xv.  Sfr.  de  Mecon.  3^>'  which 
may  be  encreafed  or  diminiihed  as  the  Cafe  requires. 

Next  Evening  I  took  off  the  Pultice  and  dreflingt  and 
cut  the  Stitch ;  then  fomented  the  Wound  and  all  the 
Abdomen  with  Stupes  wrung  out  of  Aq.  Calc.  and  freih 
Urine,  as  warm  as  he  could  bear  it ;  then  drefs'd  the 
Wound  as  before.  Then  I  rubb'd  all  the  Scrotum,  Pems^ 
and  Groins  with  Unguentum  Alburn^  to  prevent  their 
being  (calded  by  the  Urine,  which  flows  from  the 
Wound. 

The  Wound  mud  bedrefi'd  twice  a  Day  at  leaft^  till 
you  have  a  plentiful  Digeftion. 

After  every  drelTing,  the  Ointment  and  Oil  was 
ufed,  as  before  direded. 

There  is  little  Variation  in  the  dreflfing  of  the 
Wound,  except  what  is  common  in  others. 

The  Urine  flows  always  through  the  Wound,  uiitil 
the  Wound  of  the  Bladder  is  cured,  which  is  (boner 
or  later  according  to  the  Condicution  of  the  Patient; 

When  the  Urine  begins  to  come  the  right  way, 
it  pains  and  (calds  them  much  after  the  fame  manner/ 
as  when  they  had  the  Stone,  (which  is  caufed  by  the 
Contradion  of  the  Urethra^  that  has  been  fo  long  ufe- 
lefs,)  but  it  never  lads  above  a  Day  or  two,  and 
then  they  make  Water  with  the  fame  Eafe  and  Free- 
dom, as  any  ether  Perfon. 

They  ought  not  to  be  forced  to  go  to  Stool  under 
fix  or  feven  Days,  unlcfs  there  is  fome  particular 
reafon  for  it,  becaule  draining  to  go  to  Stool  injures 
the  Wound* 

They 
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They  ought  never  to  be  taken  up,  except  to  get 
their  Beds  made,  until  the  Urine  comes  all  the  right 
way,  becaufe  it  makes  them  (ick  and  faint;  and  con- 
fequently  hinders  the  Cure  of  the  Wound. 

Cold  if  to  be  aroided  as  the  Pe(l|  becaufe  it  puts 
them  to  a  great  deal  oT  pain  either  to  (lifle  it,  or  to 
Cough  oar. 

N.  B,  If  a  flexible  Catheter  could  be  paf^'dj  and 
kept  in  the  Paflage  without  pain,  it  would  very 
much  haften  the  Cure  of  the  Wound. 

I  made  this  Operation  the  firft  time  on  the  xjd  of 
December  1719*  upon  a  Boy  between  x6  and  17 
Years  of  age^  and  in  five  Weeks  time  be  was  pctk&ly 
cured. 

The  Stone  was  of  the  Figure  and  Bignefs  of  Fig.  x. 

I  made  the  (econd  Operation  on  the  xith  of  May 
1730.  on  a  Boy  of  Eight  Years  of  age,  and  in  fix 
Weeks  time  he  was  perfedly  cur'd. 

The  Stone  was  of  the  Figure  and  Bignefs  of  Fig.  xi. 

The  third  Patient  was  but  three  Years  of  age,  and 
was  Cut  in  Auguft  1710.  but  died  of  Convulfions 
about  I S  Hours  after  the  Operation. 

Pig.  xii*  Shews  the  Form  and  Bignefs  of  this  Stone* 

The  fourth  Operation  was  made  on  the  x3d  of 
Mdrcb  1 730-2 1  •  upon  a  Boy  about  14  Years  of  age, 
and  in  four  Weeks  afterwards  he  was  perfe(31y  cured. 

This  Stone  is  reprefented  in  Fig.  xiii« 

In  this  Patient  I  made  a  fmall  Wound  in  the  PeritoM^ 
um,  through  which  I  faw  the  Guts  prcfcnti  but  I  pulh'd 
them  back  with  my  Finger,  and  then  flitch'd  the 
Skin,  and  we  had  no  farther  Inconveniency  by  it. 
Thefe  three  Patients  have  been  already  ihew'd  before 
this  Society- 

This 
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This  Operation  may  be  perform'd  with  equal  Suc- 
•ce(s  on  Females,  when  the  Stone  is  large,  but  if  it  is 
but  fmall,    the  common  way  of  extrading  them  is 

very  good. 

From  all  which  I  think  I  may  fafely  conclude  in  the 
Words  of  the  inimitable  Rcfe$0s» 

Pefi  hue  nemini  diAium  ejje  debet ,  novm  bane  ntfiram 
Cjfictmidm,  vetere  iB  tot  dMiffimorum  CBirurgerum  Cyfio- 
ttmik  (tarn  feric»l0sJi,  ut  earn  wredi  vel  iffe  Hiffeeutes 
Chirurgin  Chlrwgetstts  metnerit)  &  lenhrcm  &  tutierm 
hsberii 
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fProfefjor  of  Chymifiry  in  the  Univerfity  o/ Mont- 
pel  ier,  concerning  a  new  Experirmnt  made  with 
the  Blood  of  a  Ter/on  dead  of  the  blague.  Com- 
municated  to  the  Royal  Society  by  T>r,  Wood- 
ward, F.  <!(.  S.  Trof  Med.  Grejh. 

VI.  ExtraSi  of  a  Letter  from  Dr.  Deidier,  cow- 
ceming  an  Experiment  made  with  the  'Bile  ofTer- 
fons  dead  of  the  blague.  Communicated  by  Vr. 
Woodward. 

Vn.  Solutio  Troblematis  de  cur')fis  inVenietidisy  qu^e 
quadam  ratione  in  fitu  in')^erfo  difpofiu  fe  inter' 
Jecare  foffunt  in  angulo  dato. 

VIII.  Jn  Account  of  a  Book,,  intituled^  Harmo- 
nia  Menfurarum,  five  Analyfis  Sc  Synchefis 
per  Racionum  Sc  Angulorum  menfuras  pro- 
mote :  accedunt  alia  Opufcula  Mathema- 
tica  :  per  (f^ogerum  Cotefium.  Edidit  &  auxic 
%oberttts  Smithy  Coll.  Trin.  Cancab.  5c  Reg. 
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I.  Jn  Account  of  a  Parhelion  feen  in  Ireland.  In 
two  Letters  from  Arthur  Dobbs  £/^5  o/Caftlc 
Dobbs  in  the  County  of  Antrim,  to  his  brother 
Mr.  Richard  Dobbs  of  Trinity-College  in 
Dublin  3  and  by  this  lajl  communicated  to  the  l^oyal 
Society. 

I  Saw  a  pretty  diftinguifliable  Tarhelion  here  on 
Thurfaay  E veniog,  of  which  I  fend  you  the  Ac- 
count below,  as  I  minuted  it  down  after  I  came  Home, 
having  been  in  the  Fields  when  I  faw  it. 

March  xxd  i7x;9  about  half  an  Hour  after  *;  in  the 
Afternoon  nearly,  I  faw  a  diftinguifhable  Tarhelion^ 
the  Sun  near  Weft^  about  an  Hour  hijgh,  the  Wind  and 
Carry  of  the  Clouds,  about  N.  and  by  E.  the  Sky  in 
fcveral  Places  obfcured  with  light.  Clouds,  and  the  Sun 
cntring  into  one  fbmewhat  more  watery,  yet  fo  as  to 
diltinguilh  its  Disk,    At  firft  appeared  beloW  the  Sun, 
breaking  out  of  the  Cloud,  fiich  Rays  as  areufually 
fccn  in  an  Evening,  in  a  Sky  intcrfoeried  with  Clouds. 
In  a  little  Time  appeared  at  the  fame  Height  with  the 
Sun,    as  near  as  I   could  gucfs,  haviiig   no  Inftru- 
ment,  a  luminous  Spot,  being  abou'  four  Times  the 
largenefs  of  the   Sun's   Disk,  and  about   30  D.  di- 
ftant  from  the  Sun  to  the  Sou^ward,    which   was 
covered  with  the  lively  Sha^'S  of  red  and  yellow 
on  the  Side  next  the  Sun,  ^»^  encreafcd  in  Splendor 
(fo  as  fcarce  to  be  born  b-  the  naked  Eye)  till  it  ex- 
ceeded the  Brightncfs  o^^^^  Sun,  which  was  then  un- 
der a  thin  Cloud,  {o-\  "^>'y  ^^  perceive  his  Disk. 
After  this  had  apr-^^^^.  ^?^^^  3  or  4  Minutes,  I  find- 
ing  it  to  be  a  xf^^  Parhelion^  began  to  look  about  for 
the  Hah  they  r^^^^rally  appear  in  ;  and  as  I  obfcrved 


fbme  Rays  refembling  a  Glory  to  point  upwards  from 
the  Sun,  I  law  in  thole  Rays  at  the  fame  Diftance  (be- 
ing, as  near  as  I  could  gue^,  about  30  D.  perpendicu* 
larly  above  the  Sun)  the  Colours  of  the  Halo  appear* 
ing  as  in  the  luminous  Spot ;  but  inflead  of  finaing  itj 
as  I  expetlied,  in  a  Circle  fiirrounding  the  fun,  it  was 
inverted,  yet  not  ciroilar,  but  making  an  obtufe  An* 
gle,  the  point  towards  the  Sun.  I  then  looked  to 
the  Northward  of  the  Sun,  and  as  the  Cloud,  which 
was  thicker  on  that  fide,  moved  Southwardly,  a  lumi- 
nous Spot  began  to  appear  at  the  fame  Diftance  from 
the  Sun  as  the  other,  and  in  the  fame  Parallel  of  Alti- 
tude, which  had  the  fame  Colours  towards  the  Sun, 
and  increafed  in  Brightnefs,  but  did  not  come  up  to  the 
Brightnefs  of  the  other  Spot,  yet  was  as  luminous  as 
the  Sun  then  appeared  :  this  Spot  was  very  little  big- 
ger than  the  Sun's  Disk.  As  the  Cloud  mov'd  on,  till 
It  came  to  about  60  D.  to  the  Southward  of  the  Sun, 
and  30  D.  from  the  Spot,  at  an  equal  Height  there  ap- 
peared another  Spot  tinged  with  the  Colours  of  the 
Rainbow.  The  whole  Appearance  lafted  a  Quarter 
of  an  Hour.  The  Reafbn  of  my  not  feeing  the  Halo's^ 
which  generally  appear  with  them,  was,  that  there 
was  a  good  deal  of  clear  Sky  above  the  Sun,  and  the 
Cloud  was  too  thick  below  it. 


CaftU  T>obbs, 
March  the  zj^h  ly^l 

Arthur  Dohhs. 


IHave  fent  you,  as  you  defired,  the  Scheme  of  the 
Varhelion^  with  all  the  Notes  that  I  cou'd  take  in 
the  fhort  Time  it  continued,  haying  been  only  out  oc- 
cafionally,  without  any  Inftrument  to  compute  the 
Proportions,  or  take  Angles  ;  fb  that  my  Obfervation 
cannot  be  exa<3:,  but  only  approach  the  Truth. 
However  I  can  recoiled:  nothing  material,  that  I  have 
omitted. 

A.  The  Place  of  the  Sun,  being  nearly  Weft  about 
IX  or  13  D.  abovetbe  Horizon,  being  about  an  Hour 
before  Sun-fet, 

B.  The  luminous  Spot,  being  about  30  D.  to  the  South- 
ward of  the  Sun,  as  near  as  I  cou'd  compute,  hav- 
ing no  Inftrument  to  take  the  Angle,  and  in  the  fame 
Parallel  of  Altitude  ;  the  Spot  was  not  fo  well  defin'd 
as  in  the  Scheme,  being  more  imperceptibly  ibaded 
ofFin  the  Cloud,  the  two  femicircular  Lines  next  the 
Sun  were  thofe  tinged  with  the  Colours  ;  the  near- 
eft  the  Sun  beins  of  a  deep  Scarlet,  the  inner  one  a 
deep  yellow,  both  the  Colours  being  ibf tned  as 
they  fell  off  from  the  Sun,  all  the  reft  of  the  Spot 
beiog  an  intenfe  Light,  fb  as  the  naked  Eye  cou'd 
icarce  bear  it. 

C.  The  other  Spot  to  the  Northward,  which  appear-* 
ed  fbmetime  after  that  marked  B,  being  not  quite  fb 
large,  nor  the  Colours  fb  intenfe,  but  the  fame  way 
difpofed,  thofe  next  the  Sun  being  red,  the  next  yel- 
low, and  the  reft  white. 

D.  A  Spot  in  the  Cloud,  as  it  moved  Southwardly,  till 
it  came  to  about  60  D.  Diftance  from  the  Sun  which 
had  the  Colours  as  in  the  other  Spots,  that  next 
the  Sun  being  red,  the  next  yellow,  but  much  fainter 
than  in  the  Parhelia. 

The 
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E.  The  Appearance  of  two  Segments  of  Circles,  at 
about  tne  fame  Diftance  from  the  Sun,  as  the  ¥ar^ 
heliay  being  perpendicularly  above  it,  the  Colours 
being  fainter  than  in  the  TarhelUy  but  the  £une  Way 
difpos'd,  the  lower  Lines  next  the. Sun  exprefling 
the  red,  and  the  upper  the  yellow. 

The  Colours  at  D,  and  E,  as  they  were  not  fb  in- 
tcnfe,  neither  were  they  quite  fb  broad  as  thofe  at  B 
and  C  ;  the  two  Colours  oeine  added  together  were 
about  ^  of  the  Disk  at  B,  and  the  Colours  in  the  fame 
Proportion  at  C  ;  the  Diameter  of  the  Parhelion  at 
B,  being  about  double  the  apparent  Diameter  of  the 
Sun,  as  near  as  J  could  compute,  as  in  the  Scheme  is 
exprefs'd. 

The  Centres  of  the  Segments  of  the  HaWs  mark'd 
E,  if  not  in  the  Varheliaj  were  very  little  below  'em, 

Below  the  Sun  and  Tarhelia  the  Cloud  was  too 
thick  to  difcover  any  thing  thro'  it ;  and  above  them, 
till  near  the  S^mencs  jnark'd  E,  the  Sky  was  fercne 
and  nothing  oofcured;  but  at  E,  where  the  Rays, 
which  pointed  upwards  from  the  Sun,  terminated,  it 
appeared  hazy,  and  fb  thick  as  to  reflect  the  Colours. 


CaftleT>obbsy 


Arthur  7)obis. 


II.  A 
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II.  JLetter  to  the  Royal  Society  concerning  the  Tar' 
tides  of  Fat.  !By  Mr.  Lccuwenhock,  K  %  S. 
Tran/lated  from  the  Dutch  hy  John  Chamber- 
laync,  EJq; 

Delft,  Atay  ijl,  1711.. 

I  Take  the  Libert^  to  lay  before  you  the  following 
Obfervations,  which  I  made  about  two  Years  pa£ 
I  have  formerly  (aid,  that  the  Matter  which  we  call 
Meal,  or  Flower,  in  Wheat,  Rye,  Barley,  Oats,  and  in 
all  forts  of  Beans,  is  ihut  up  as  it  were  in  little  Cells  or 
Chambers,  and  that  thofe  little  Cells  arefeparated  from 
each  other  by  thin  Membranes,  which  are  thinned  in 
Wheat.  And  forafmuch  as  in  the  £nquiry  into  what 
is  called  the  Teriojieum  of  an  Ox  or  Sheep,  I  have 
often  broke  in  Pieces  the  fat  Particles  thereof  and  as 
often  viewed  thro*  a  Microfcope  the  laid  broken  Par- 
ticles, fo  have  I  likewiie  placed  a  few  of  the  fat  Glo- 
bules upon  a  clean  Glais  Plate,  and  afterward  held  the 
faid  Glafs  Plate  over  a  Coal  Fire,  or  the  Flame  of  a 
Candle,  fo  long,  till  they  were  all  melted  and  reduced 
into  a  liquid  Matter ;  fo  that  not  only  the  Fat,  which 
was  ihut  up  in  the  Skin  of  the  fat  Globules,  but  like- 
wife  the  Skin  itfolf  was  reduced  to  a  fhiid  Matter ;  and 
thereupon  I  immediately  brought  it  before  my  Sight; 
and  viewing  it  with  Attention,  perceived,  when  the 
melted  Fat  was  cold,  that  there  were  different  Mat- 
ters inclosed  in  the  faid  fat  Globules ;  for  as  much  as 
there  appeared  an  inconceivable  great  Number  of  ex- 
ceeding imall  coagulated  Particles,  and  the  reft  of  the 
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Ports,  of  which  the  Fat  was  compofed,  lay  ia  one 
finooch  and  even  Subftance,  as  I  have  formerly  (aid ; 
and  I  have  been  confldering  whether  there  might  not 
be  inclofed  in  fuch  a  Globule  of  Fat,  fo  many  little 
Cells  and  Partitions  as  we  fee  in  a  little  Grain  or  See^ 
but  if  it  be  fb,  it  will  remain  concealed  from  our  Eyes. 
But  having  now  again  carefully  contemplated  thefe 
coagplated  Globules  of  Fat,  many  of  which  go  to  the 
making  of  one  little  Bubble,  I  did  often  fancy,  that  I  faw, 
that  each  of  the  (aid  (mall  Particles  was  provided  with 
fuch  a  tranfparent  Dent,  as  I  have  before  (aid,  that  the 
Meal  Globules  of  Wheat,  ^.  are  fumiihed  with :  From 
which  Obfervation  I  (aid  to  myfelf,  fincQ  we  find,  that, 
the  great  Creator  of  the  Uni  verfe  has  made  all  hisCrea- 
tures  almod  after  the  fame  manner  ;  and  that  there 
grows  no  Plant  whatever,  let  th^  Se.ed  be  never  fb 
fmall,  but  there  are  inclos'd  in  it  thefiune  fort  of  Par- 
tides  as  are  found  in  bigger  Seeds ;  and  that  tho'  they 
dificr  in  Magnitude,  yet  are  they  analOflcus  one  ta 
the  other  :  this  being  fb,  we  may  eamy  imaginci, 
that  a  fat  Globule  has  a  Bark  or  SKin  as  well  as  any 
Seed,  as  we  haye  often  feen,  and  that  they  are  fiir- 
nif^ed  within  with  Particles  analogous  to  thofe  of  the 
Seeds,  which  we  call  Wheat,  Oats,  and  the  like  ^  and 
altho'  we  render  the  Fat  fluid  by  the  help  of  Fire,  yet 
will  the  fmall  Particles  which  are  inclofed  jn  the  £tt 
Globules,  again  refume  their  former  Figure^  as  I  have 
formerly  faia. 

Yea  I  have  fancied  to  myfelf,  tho'  it  did  not  appear 
to  my  Sidit,  that  each  £tt  Particle  is  fumiihed  with 
little  Cells  within,  like  the  Seeds  or  Fruits  of  Plants. 

Since  I  have  fet  this  down  upon  my  Paper,  I  was 
informed  that  my  Butcher  had  killed  a  Sheep  of  an 
unconmion  Bignefs^  and  that  it  weighed  140  Pounds, 
without  the  Fat  that  they  took  out  of  it,  after  it  was 

f.:ll»j 


kHi'd,  which  weighed  5^1  Pounds^  9>  ^tat  the  whale 
Sheep  wekhed  above  190  Pounds. 

I  cauied  a  Piece  of  the  Fat,  that  grew  about  theKid^ 
neys  of  the  £iid  Sheep^  to  be  broi^t  to  me^  imagining 
that  its  fat  Particles  would  be  of  a  coaiier  Grain  than 
thole  of  ordinary  Sheep ;  for  I  have  obierved  feverat 
tknes^  that  the  bigger  an  Ox  was,  the  larger  were  the 
fat  Particles  thereof;  and  fince  not  one  Man  in  a 
thoufond  has  any  Knowledge  of  the  Contexture  of  the(e 
fat  Particles,  for  we  find  that  there  are  not  any  two 
of  one  and  the  fame  F^ure,  they  being  comprefied  by 
other  Particles  with  which  they  are  furrounded,  as 
I  have  frequently  taken  notice,  I  have  caufed  fbme 
few  of  thefe  fat  Particles  to  be  drawn  here,  as  may  be 
Icedi  in  Fig.  1 .  between  A,  B,  C,  D, 

Now  when  we  meet  with  one  of  thefe  little  Bundles 
of  fat  Particles,  as  has  frequently  occurred  to  us,  in 
which  the  fat  Particles  were  four  times  this  Thicknels  ; 
I  imagine,  that  fuch  fat  Particles  cannot  be  produced 
out  of  one  fingle  adipofe  Veflel,  but  that  out  of  fuch  a 
Veflel  feveral  fmall  Sprigs  ifTue  forth,  and  out  of  each 
of  thofe  fmall  Sprigs  proceed  others  flill  fmaller,  and 
that  out  of  thefe  Particles  one  larger  fat  Particle  is 
formed  like  a  Bunch  of  Grapes. 

Now  I  cut  off  with  a  Razor  the  Fat  in  feveral  Places 
of  a  greater  Piece,  as  thin  as  I  could,  laying  the  thin 
Pieces  upon  feveral  Glafs  Plates,  and  put  them  upon  a 
Coal-Fire,  fb  as  to  caufe  them  to  melt ;  and  being 
melted,  immediately  viewed  them  with  a  Magnifying- 
Glafs,  when  I  obferved  the  Skins,  or  membranous 
Coats,  of  the  fat  Globules  lying  amoi^  the  melted 
Particles,  and  in  the  faid  melted  Particles  there  was 
nothing  to  be  perceived  but  a  limpid  Matter  fiirroun- 
ded  with  fmall  Air-Bubbles ;  but  when  the  Fat  was  con* 
gealedy  we  could  obferve  but  very  little  of  the  Mem- 
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branes,  becaufe  they  were  covered  with  the  Particles 
of  Fat,  with  which  thefe  Membranes  or  Skins  had  be- 
fore been  filled. 

I  caufed  a  few  of  thefe  Skins  of  the  fat  Globules 
to  be  drawn,  as  may  be  feen  here  at  Fig.  x.  between 
E,  F,  G,  H.  During  the  faid  Obfcrvatioa,  I  fix'd  my 
Eye  with  attention  upon  the  fat  Particles  of  the  Sheep 
which  had  been  melted,  and  were  again  coagulated  ; 
and  I  could  not  but  judge,  that  thefe  fat  Particles, 
which  were  exceeding  fmall,  were  analagous  to  that 
internal  Matter,  wherewith  fome  of  the  nnalleft  little 
Seeds  are  furnifhed,  and  in  a  great  many  of  thefe  ex- 
ceeding fmall  Particles,  I  coum  in  clear  Weather  dif- 
cover  lome  Tranfparency. 

Moreover,  I  cut  as  thin  Slices  as  it  was  pofTiMe 
of  the  Fat,  yea  fb  thin,  that  five  or  fix  of  them  did 
not  weigh  a  Grain,  and  put  them  into  a  little  Water, 
in  order  to  try  whether  I  could  make  any  farther  Dif^ 
coveries  thereby,  with  rcfpc(k  to  the  fmall  Particles 
of  Fat;  but  it  was  in  vain :  only  I  faw  floating  upon 
the  Water  very  fmall  Particles  of  Fat,  which  were  co- 
agulated in  a  fpherical  Figure,  and  the  very  biggeft  of 
thofe  fat  Particles  was  no  bigger  than  a  Grain  of  Sand. 
1  placed  thefe  Particles  upon  a  Glafs  Plate;  and  view- 
ing them  with  a  Microlcopc,  I  obfcrvcd  the  Figure, 
which  I  mentioned  above,  as  plain  as  before ;  and  other 
fac  Particles  feemed  to  be  of  a  different  Figure.  I  put 
one  of  thefe  into  the  hands  of  my  Painter,  or  Defigncr, 
bidding  him  to  draw  what  he  obferved,  it  being  the 
Figure  of  one  of  the  faid  fat  Particles,  which  was  co- 
abated  on  the  Water, -as  it  is  reprcfcnted  here  by 
Fig.  3-  between  I^  K,  L,  M,  which  was  not  very  con- 
formable with  the  other  melted  fat  Particles  ;  for  in 
the  doing  it,  all  the  Particles  did  not  mclr,  for  the 
far  Particles  are  not  all  cxtra^ed  by  the  Water,  and  co- 
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agulate  upon  the  Water  in  fmaller  and  greater  globular 
Particles  ;  and  when  we  take  out  of  it  the  Remainder 
of  the  thin  Slices  of  Fat,  which  float  upon  the  Water, 
and  view  them  with  aMicroicope,  we  find  that  many 
of  the  fat  Particles  appear  intire  to  the  Eye ;  and 
whereas  they  were  before  very  fmooth  and  even  in 
their  Sides,  they  were  now  changed  into  rough  and 
uneven  Particles  ;  fb  that  one  fhould  be  apt  to  think, 
that  there  were  two  different  ibrts  of  Particles  in  the 
Fat,  and  that  one  fort  melted  more  eafily  than  the 
other. 

Now  in  order  to  get  thefe  melted  Particles  of  Fat 
out  of  the  Water,  without  altering  them,  I  made  ufe 
of  a  round  Glafs,  and  with  it  skimm'd  the  Superficies 
of  the  Water ;  by  which  means  ibme  of  the  coagu- 
lated Particles  fhick  to  the  Glafs.  Moreover,  I  did 
again  melt  fbme  of  the  fat  Particles,  which  had  been 
coagulated  upon  the  Water,  over  a  Coal  Fire,  as  they 
lay  in  the  Water ;  and  when  they  were  again  col- 
lated, viewing  them  with. a  Microfcope,  1  found,  the 
fmall  fat  Particles  to  be  yet  fmaller  than  thole  that 
were  melted  out  of  the  Water. 

In  this  laft  Obfervation  I  obfcrved,  with  aftoniih- 
ment,  the  inconceivable  Number  of  Veins  and  Mem- 
branes, which  were  diffiis'd  through  the  Fat,  and  the 
Multitude  of  fcparated  fat  Particles,  that  were  invol- 
ved in  their  feveral  Membranes. 

After  this,  there  was  laid  before  me  the  Hind-Quar- 
ter of  a  fucking  Lamb,  over  which  was  fpread  what 
we  call  the  Net,  x>t  Caul ;  and  having  cut  off  fbme 
Pieces  of  the  faid  Net,  or  Caul,  upon  which  there  was 
little  or  no  Fat,  with  a  Pair  of  ScifTars,  and  placing 
them  before  a  Microfcope,  I  obferv'd  again,  that  the 
fat  Particles,  where  there  were  very  few  of  them  in- 
cluded between  the  Membranes,   were  of  a  more 
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lobular  F^«  tliao  in  other  Pasts,  where  4  good 
many  lay  together,  and  that  in  other  Places  they 
were  preued  or  hmifcd^  which  I  fimcy  was  occa{ion*d 
by  the  Batcher's  iqueezing  the  Caul  in  that  place  with 
his  Fingers ;  and  in  another  Place  the  fat  Particles 
had  been  Q>  torn  in  pieces,  that  I  could  fee  nothing 
remaining  but  the  Skins  of  .the  fat  Globules. 

Moreover,  I  law  that  the  fat  Particles  had  fuch  a 
Pinch,  or  Dent,  in  them,  as  I  have  fhewn,  that  there 
were  in  the  Globules  of  Flower  of  Wheat;  from  which 
^pedacle,  I  am  confirmed  more  than  before  in  my 
Opinion,  that  the  fat  Globules  might  be  feparated 
intirely,  or  in  parr,  from  the  Skin  with  which  they 
are  iiirrounded,  by  opening  the  Dents,  without  break* 
ing  the  Skin. 

Then  I  took  off  the  thin  Membranes,  which  en- 
compafs'd  the  fat  Particles,  and  viewing  them  with  a 
Microfcope,  obferved,  that  the  fat  Particles  had  im- 
printed a  roundifh  Figure  on  the  Membranes,  inclining 
to  a  hexangular  Shape,  that  it  was  a  Pleafure  to  look  on 
*em  ;  but  in  other  Parts  they  were  of  an  oval  Figure. 

Moreover,  I  took  a  flat  Fim,which  we  call  Tlai/e^  and 
took  ofFthe  Fat  which  adhered  to  the  Veflcls,  or  Bones, 
and  viewed  it  with  a  Microfcope,  and  obferved,  that 
the  Fat  Particles  were  of  feveral  Sizes ;  and  fbme  were 
fo  fimall,  that  I  judged  that  fifty  of  the  leafl  were  no 
bigger  than  one  great  fat  Globule ;  and  moreover,  I 
iaw  that  many  of  the  fat  Globules  had  fuch  a  Pinch 
in  them,  as  we  find  in  the  Meal,  or  Flower,  of  thofe  lit* 
tie  white  Beans,  which  we  call  French  or  Kidney* 
Beans. 

Afterwards  my  Servant  brought  to  me  the  Fat  of  a 
hereby  which  was  nine  or  ten  Inches  lone,  and  ta- 
king a  little  of  it,  I  viewed  it  with  a  Microteope,  but 
coiud  not  difcover  any  imall  Particles  in  i^  nor  any 
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internal  Dent,  as  I  had  obferved  in  the  Fat  of  a  final! 
Tlai/e. 

After  that  the  Fat  of  the  Terch  had  lain  an  Hour  or 
two  upon  the  ijlais,  I  viewed  ic  again,  and  obferved 
that  the  Particles  were  leilened,  or  become  finaller, 
and  that  the  Skin  of  the  fat  Particles,  which  as  yet 
was  befet  with  ibme  fat  Particles,  was,  as  it  were^ 
ihrunk,  or  wrinkled,  and  the  Fat  that  was  burft  out, 
lay  about  the  fat  Particles,  and  was  fb  fluid  and  tran« 
fparent>  that  we  could  not  dilcover  any  Parts  in  it. 

From  this  Obfervadon  I  b^^  to  think,  whether 
each  of  theie  fat  Particles  was  not  provided  widi  an 
Orifice,  or  Hole,  out  of  which  the  Fat  might  be  pro- 
truded at  all  times,  as  often  as  the  Parts  of  the  Fifh 
flood  in  need  of  Nourifhment,  without  an  entire  lay* 
ing  open  the  Skin  of  the  fat  Globules  ;  fbr  we  con^ 
flantly  find,  that  when  the  Eggs  of  the  Perch,  which 
we  call  the  Roe^  increafe  in  Bignefs,  its  Fat  decreafes ; 
yea  in  fuch  a  manner,  that  when  the  laid  Eggs,  or  Roe, 
are  arrived  at  their  utmoft  Bignefs^  there  is  feldom  or 
never  any  Fat  to  be  feen  upon  the  Inteftines  of  the* 
Fifli. 

Thus  £ur  my  Notes  go  about  Fat ;  and  if  my  Health 
will  allow  me,  I  fhall  fhortly  tranfmit  to  you  ibme 
more  of  the  Obfervations  which  I  have  fet  down  in 
writing. 


III.  Tart 
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III.  Tart  of  a  Letter  from  Thomas  Forfter,  Efq-^ 
F.R.  S.  to  Mr.  Machin,  Trof  Jfiron.  Gre/Jyanty 
Seer.  (2^.  S.  concerning  a  new  Ifland  lately  raifed 
out  of  the  Sea  near  Tercera. 

London^  May  ti.  1712. 

IHere  fend  you  a  Draught  of  the  feveral  Bearings, 
and  the  Captain's  Account  of  an  Ifland  lately  broke 
out  of  the  Sea,  bearing  S.  E.  from  Tetcera^  Diftancc 
17  Leagues. 

John  Robin/bn^  being  Mafter  of  afmallTink-SnoWj 
called  the  Richard  ana  Elizabeth  from  Tifcataqua 
in  NeW'Englandy  arrived  at  Tercera^  Tiecetpb.  lo. 
17x0.  near  which  I/land  he  law  a  Fire  break  out  of 
the  Sea.  The  Governor  hired  him  to  go  with  the 
laid  Vellel  to  view  it,  and  fent  on  Board  fixteen  Sailors, 
and  twoPriefts.  On  Sunday ^  the  i%i\i  of '^ecemb. 
we  got  under  Sail  attx  oXlock  at  Night,  jand'  flood 
from  Angrasy  S.  E.  The  next  Day  at  two  o'CJock  in 
the  Afternopn,  we  made  an  Ifland  all  Fire  and  Smoak : 
we  continued  our  Courfe  till  the  Afhes  fell  on  our 
Deck  like  Hail  or  Snow  all  Night.  We  bore  from  ir, 
the  Fire  and  Smoak  roared  like  Thunder,  or  great 
Guns.  At  Break  of  Day  we  flood  towards  it  *  again : 
at  IX  o'clock  we  had  a  good  Obfervation,  two  Leagues 
South  from  it.  We  fail'd  round  ir,  and  fo  near,  that 
the  Fire  and  Matter  it  threw  our,  had  like  to  have  done 
ns  Damage  :  In  which  Conflernation  we  all  betook 
our  felves  to  Prayers,  being  in  danger  of  driving  a- 
ilioar :  then  a  fmall  Gale,  at  S.  E.  fprung  up,  and  car* 
tied  us  clear  to  our  great  Joy.  The  Breeze  was  ac- 
2  companied 
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con^anied  with  a  finail  Shower  of  Rain^  which  caus'd 
a  great  Duft  to  £dl  on  oar  Deck ;  with  the  laid  Breeze 
we  ftood  away  for  Tercera.  The  Governor  Informed 
us  that  the  Fire  broke  out  the  xoth  of  Nov.  1710.  in 
the  Night,  and  that  the  prodigious  Noife  it  made,  caus'd 
an  Earthquake,  which  fhattered  down  many  Houies 
in  the  Town  of  Angra^  and  Places  adjacent,  to  the 
great  Terror  of  the  Inhabitants.  Wc  took  ieveral 
Drax^fats  of  the  Ifland  at  feveral  Bearings  in  our  failing 
round,  of  which  the  inclofed  is  a  Copy.  Prodi* 
gious  Quantities  of  Pumice-Stones  and  half-broil'd 
Fiih  were  found  floating  on  the  Sea,  for  many  Leagues 
round  the  liland,  and  2u>undance  of  Sea-Birds  hover-' 
ing  about  it.     So  far  the  Captain. 

An  Acquaintance  of  mine  informed  me,  that  in  his 
Paflage  from  Cadisi  to  London  (the  latter  end  oi  April 
was  IX  Months)  he  obferved  the  Sea  from  Cape  Finis- 
r^,almoft  to  the  Chops  of  the  Channel,  to  be  covered 
widi  Pumice-Stones,  Ibme  of  which  be  gave  me. 


IV.  A  Letter  from  Mr.  Ralph  Thoresby,  F.  (2^  5. 
to  Sir  Hans  Sloane,  ^art.  Trejident  of  the  Col^ 
lege  of  ThyJicianSy  and  Vtce^Tref  (2^.  5.  concemiiig 
the  EjfeBs  of  a  yiolent  Shower  of  ^in  in  York- 
ftiirc. 

THE  Effeds  of  a  violent  Shower  of  Rain  at  Ri- 
pandenj  near  Halifax^  were  fo  (urprizing,  that 
I  wrote  to  a  Gentleman  in  diofe  Parts  for  an  Account 
that  might  be  depended  upon ;  and  particularly  de- 
fired  to  know,  wnether  there  was  not  an  Eruption  of 
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Waters  out  of  theHills^  as  the  late  ingenious  Mr.Townley 
of  Townley  wrote  me  there  was  out  of  Tendk-Hilly  in 
that  at  Star-bottom  mentioned  in  the  Thilof.  Tranf. 
N^  X45'.  but  ail  the  Account  1  can  learn  of  this  is,  that 
what  they  call  the  Dafhing  of  two  great  watery  Clouds 
upon  the  Hills,  occafioned  the  Inundation  ;  what 
ever  was  the  more  immediate  Caufe,  the  Ef{e<3:s  were 
difmal,  and  io  fudden,  that  cho'  it  was  upon  the  Day* 
time,  the  poor  Creatures  could  not  iave  their  Lives* 
This  Calamity  happened  the  i8th  of May^  ijzz.  be- 
twixt the  Hours  of  3  and  5',  when  by  the  modefleft 
Account  the  Beck  was  rais'd  two  Yards  at  leaft  in  per- 
pendicular Height  above  what  was  ever  known  before ; 
which  may  be  eafily  conceived  by  the  Situation  of  the 
Place  implied  in  the  Termination  Jenj  which  fignifies 
a  deep  Valley  between  pretty  fteep  Hills  on  each  Side. 
Pontes  in  convallibus^  is  in  the  Saxon  VerHon  rendered 
pillar  on  ^enuln  5P/^ciij.  x.and^//(f)'(j/*Z'Mrj',(as  this 
now)  y/Tlxxxiij.  6.  bene  ceojia.  Several  Houfes,  four 
Mills,  (fbme  fay  fix)  nine  Stone-Bridges,  and  ten  or 
eleven  of  Wood,  are  taken  down,  and  the  Wheels, 
D^ms,  and  Sluices,  {Eboracentibus  Goits,  from  the 
verbal  Noun  geocan  fundere)  of  moft  of  the  Mills 
that  are  left  (landing,  broken  and  damaged ;  and  a 
great  deal  of  Cloth  gone.  Fifteen  Perfbns  were  drown'd, 
of  whom  Jonas  Longbothom  and  his  Servant  are  not 
yet  found.  Seven  out  of  eight  in  oneHoufe  were  either 
flain  by  the  Fall  of  it,  or  drowned.  A  young  Man 
efcaped  by  help  of  a  piece  of  Timber,  was  turned  over 
and  over  again,  in  palling  two  or  three  Dams,  but  at 
laft  taken  out  alive,  tho'  dulradied  for  the  prefent ;  but 
it's  hoped  he  may  recover. 

The  Rapidnefs  of  the  Torrent  was  fb  violent,  that 
it  took  down  the  North-fide  ofRiffondenChz'ptXy  and 
carried  ofTmoft  of  the  Seats.  A  Man  of  ^eusbury 
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cold  mei  that  he  faw  four  of  them  that  were  driven  to 
that  Town ;  and  the  Kc£tot  of  Caftkfard^^ho  vifited 
me  the  Day  after,  informed  m^  that  many  Goods  were 
carried  down  fb  far,  tho'  above  xo  Miles  off.  It  tore 
up  the  Dead  out  of  their  Graves ;  at  firft  I  was  willing  to 
believe  it  only  of  an  old  Woman  that  had  been  buried 
that  Afternoon,  and  fb  the  Earth  not  ftilly  fettled 
again ;  but  am  fince  informed  by  a  fiire  hand,  that  two 
corrapted  Corpies  were  driven  upon  one  Gentleman's 
Land,  and  as  mianv  upon  another's.  It  fwept  away 
all  the  Com*Lanci,  as  deep  as  the  Plow  had  gone. 
Some  Perfons  fav'd  themfetves  by  forcing  a  Way  out 
of  the  Roofs  of  their  Houfes,  and  fitting  upon  the 
Ridges  till  the  Floods  abated. 

I  was  that  Day  feized  by  a  fmart  Thunder-Shower, 
upon  the  Moor,  as  I  was  coming  home. 

Leedsy  June  s- 


V*  ^^^^  of  a  Letter  from  Monf.  Couzier,  ^hyft-^ 
cum  in  the  Infirmaries  at  Alais,  to  Dr.  Deidief , 
fProfeffor  of  Chymftry  in  the  UniVerJity  of  Mont- 
pelier,  concerning  a  new  Experiment  made  with 
the  (Blood  of  a  Terfon  dead  of  the  blague.  Com* 
municated  to  the  (J^pyal  Society  by  Dr.  Woodward, 
V.K.S.TrofMed.Grelh. 

ON  the  Firft  of  this  Month  I  took  an  Opportunity 
of  beginning  the  Experiments  you  had  recom- 
mended to  me,  and  of  which  1  had  promifed  to  give 
you  an  Account. 

T  ^  I  rnnfe 
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I  took  a  Quantity  of  Blood  from  the  Body  of  a  Per- 
fbn  dead  of  the  Plague,  and  mix*d  it  with  warm  Wa- 
ter, which  Mixture  I  attempted  to  injedl  into  thcCru* 
ral  Vein  of  a  Dog,  but  the  End  of  the  Syringe  being 
too  large  to  enter  the  Vein,  the  Experiment  did  not 
liicceed. 

This  made  me  relblve  to  try  the  other  Method  you 
had  propofed  to  me,  which  was  to  lay  fbme  of  the 
fame .  infcded  Blood  upon  the  Wound.  This  I  ac- 
cordingly did,  and  cover'd  it  with  a  Drefliiig,  which 
the  Dog  got  off  in  the  Night.  I  found  the  next  Morn- 
ing that  the  Dog  had  lick'd  his  Wound,  and  that  he: 
refofed  his  Food.  Towards  Night  he  began  to  bemoan 
himfel^  and  gave  Signs  of  an  approaching  Death.  The 
next  Morning  I  found  him  dead,  the  Wound  being  con- 
fiderably  fwelfd  and  ganeren'd,  and  the  Edges  round 
the  Swelling  were  likewite  gangrened. 

Upon  opening  the  Body  we  found  the  Livor  ibme- 
Thing  larger  than  dual,  with  Spots  of  a  livid  Purple, 
as  in  the  Bodies  of  Peribns  dead  of  the  Plague.  In 
the  Stomach  was  foimd  a  Quantity  of  black  coa- 
gulated Blood,  of  the  Size  of  a  Hen's  Egg.  This  in 
all  Likelihood  was  what  he  had  fwallow'd  upon  licking 
the  Wound.  The  Heart  was  very  large,  with  a  black 
grumous  Blood  in  the  Ventriclcs,^  and  the  A^ncles 
were  turned  blackilh  and  gangrenous. 

jilais^  April  3 . 

1711. 


VI.  Ex- 
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VI.  Extraii  of  a  Letter  from  2)a  Dcidicr,  co«- 
cemingan  Experimmt  made  with  the  (Bile  ofTer^ 
Jons  dead  of  the  Tlague.  Communicated  hy  J)r. 
Woodward. 

WE  caafed  two  Dogs  to  fwallow  a  pretty  large 
Quantity  of  the  Bile  taken  from  the  Bodies  of 
Pcribns  dead  of  the  Plague. 

Upon  this  the  Dogs  appeared  heavy  and  melan* 
choly,  reiuied  tfaetir  Food,  and  made  Water  very  often, 
e^dally  when  they  were  any  ways  difturb'd.  Their 
Urine  was  thick  and  very  fetid^  and  their  grois  Excre- 
ments were  tinged  wjth  the  black  and  greentfh  Bile^ 
which  they  had  fwallow'd.  But  in  a  few  Days  thofe 
Accidents  went  off^  uid  the  Dogs  recovered  their  per- 
fed  Health  though  they  woe  all  the  Time  conftn'd . 
in  a  Cellar  belonging  to  tho  Difpen£u:y,  in  company 
with  the  other  Dc^s  that  we  tried  our  Experiments 
upon. 

Montfeliery  April  xS, 
17x2. 


VIL  Sq^ 
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VIL  Solutio  Trohkmatis  de  cunns  inVenienMs^  qiut 
quadam  r attorn  infitu  inytrfo  diffopt^fe  inter fe^ 
care  foffmt  in  angtdo  dato. 

JAM  primum  ad  manus  pervenerunt  Affd  Erudi^ 
tamm  ad  bunc  menlem  Augufti^  ubi  invenio  a  me 
peci,  ut  ea  aperiam,  qaas  notis  fidis  celata  in  Suf^ 
flementarum  ad  ASla  Eruditwum^  Tom.  8.  Sed.  i. 
edica  ibnt.    Explicentur  antem  ca  tabuli  feqnend. 
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In  hac  tabuli  (ex  font  notaram  ordines :  fapremos 
literas  continet,  quibus  verba  celata  fcribi  debent^  re- 
liqui  literas  numeroKque  continent,  quae  verarum  lite* 
rarum  loco  uiurpantur.  Literas  autem  b,  g»  n,  q,  x,  quas 
e  lasvi  hormn  ordinum  inferiorum  coUocantur,  pro* 
pterearum  ufum  indices  appellare  licet.  Scriptorae 
pars  celata  ab  horum  indicum  duobus  incipit,  quorum 
pofterior  oftendit  notas  ilium  fequentes  in  eo  ordin^ 
cui  prasfigitur,  quasri  oportere,  ut  veras  literas  cog- 
QOJRrantur,  quae  iupra  nas  notas  in  ordine  literarum 

primo 
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primo  femper  habentar :  Ex  hoc  autem  ordine  nots 
fidas  defumcndas  fiint,  donee  alteri  aiicui  indiciim  oc- 
curritur,  quod  cam  fit^  hoc  novo  indice  utendum  efl; 
ut  priori.  £t  hac  regali  cota  fcriptura  explicabitur, 
nifi  quod  quandocunque  plures  indices  iunt  contigui, 
omnes  prascer  ulcimum  negligi  debenc :  item  verborum 
aperte  Icriptorum  interponcio  hunc  indicum  ufum  non 
turbar.  Hoc  modo  fcriptura  occulta,  fi  pauci  errores 
cypographici  emendeutur,  verba  fequentia  compled^i 
inyeniccur. 

Curvarumj  qu£ froblemati  conveniuntj  quacunque 
Jumatur  ordinata^  illius  fluxio  fecunda  ab  ejufaem 
fluxione  frtmd  divifa  (ut  fermone  arithmeticorum 
utar'S  eandem  dat  quotient em^  fed  contrario  JignOy  ac 
fiuxto  fecunda  a  fluxtone  frimd  divifa  ordinate  ex  aU 
terd  frincifii  abfcijfa  fartejacentisj  ^  ad  eandem 
ab  eofrincifio  dijiantiam*.  Hujufinodi  autem  curva 
inveniri  fojfunt  tribus  regulis. 

Vrima  re^ula  curvamj  qualem  froblema  requi- 
rit^  cfe  Jpatti  hyferbolici  a  curvd  quacunque  dedu- 
city  qua  habeat  ad  aquales  diftantias  afrincifio  fua 
abfctffa  ordinatas  aqualesy  fif  ab  eddemfarte  abfcif 
f£  fofitas.  Eft  entm  ordinata  curva  quafitay  ut 
area  alius  curv£  ordinatam  habentis  aquakmfegmen- 
to  ajymftoti  hyferboU  terminato  ajpatio  hyferbolico 
aquali  area  curva  frimo  ajfumfta. 

Regula  autem  fecunda  fendet  afrimdy  ®  curvam 
froblemati  fatisfacientem  fine  ofe  Jpatii  hyferbolici 
ex  curvis  derivaty  'qua  habeant  adaqualia  interval- 
la  a  frincifiofua  ab/cijfa  ordinal  as  aqualesy  fed  a 
contrariis  jpartibus  abfcijfa  fofitas. 


^  Scilicet,  ii  abfcifla  a  fuo  pdacipio  in  oppoCtas  partes  aequalibus  no* 
aaentis  fluit. 


(  'o8) 

Et  hitcfecunda  regula  theor etna  fequenstr abet  ^  ni- 
mlrum^  fi  aliqua  curva  Jumatur^  quafrohlema  folvi 
fqffitfer  regulam  primam^  ^fi  hujus  ordinate  in- 
Jiftunt  abfcijf^  ad  ferfendiculunij  invenietttr  curva 
froblemati  fatisfaciens^  Ji  ad  eandem  abfcijjam  con^ 
Jlruatur  alia  linea  eurva^  ed  lege^  ut  illius  ordinata 
ex  altera  parte  abfcijfa  ubique  £qualisfit  aggregato 
ajfumfta  linea  curva  S5  ejufdem  ordinata  ;  exceffui 
autem  hujus  curva pr a  ordinata  fud  aqualis  fit  una- 
quaque  curva  conftruenda  ordinata^  qua  ex  altera 
parte  abfi:ijfajacet ;  omnes  enim  curva  hac  ratione 
confiruda  problemati  conveniunt. 

Hoc  autem  theorema  demonfiratur  propofitione  fe- 
quentiy  quod  in  omni  triangulo  reHanguh  quadratum 
ab  alterutro  latere  angulo  reiio  adjacent i  aquale  eft 
reStangulo  fub  fummd  alterius  later  is  angulo  re^o 
adjacentis  laterifque  angulo  ei  fubtendentisy  &  fub 
differentia  eorunaem  laterum. 

^enique  tertia  rejiula  derivatur  afecunddy  ope 
propofittonis  nona.lunri  de  quadraturd  curvarum 
Ncutoni. 

SCHOLIUM. 

Exemplum  generale^  quod  exhibuij  curva  loga- 
rithmicay  Gf  cyclois  plurimis  modis  inveftigari pofi 
Junt  his  regulis. 

^nus  cafus  curva  logarithmic  a  commode  invenitur 
per  regulam  primam^  ajfumptd  lined  re£id  loco  curva 
in  ilia  regula  memorata. 

Alter  hujus  linea  cafus  deducitur  ex  regula  fecun- 
da  ope  Jpeciei  quinquagefima  nona  linearum  tertti 
ordinisj  qua  omnium  curvarum  in  ilia  regula  utilium 

eft  fere  fimpUciffma  prater  par abolam  cubicam  ^  hy^ 
perbolam  conicam. 


(  top  ) 

C^cloh  opttme  invenitur  theoretHate^  quod  a  reguld 
Jbcundd  deduct  diximus. 

Exemflum  ijiud generale  facile  invenitur  reguld 
tertidy  aliis  vera  results  nonfine  ambagtbus. 

Regulis  fecundd  &  tertid  comtnodiffime  inveniun- 
tur  curva  geometrice  rationales ;  qu/e  deducuntur 
etiam  a  theoremate  in  regulam  fecundam  pendente ; 
quandocunque  enim  curva  ajfumpta  tarn  longitudinem 
quam  crdinatam  rationalem  habetj  cujufinodi  Jimpli- 
cijjima  eft  parabola  femicubica^  curv£  quoque  inveni- 
enda  ordinata  rationalis  erit. 

^enique  his  regulisj  vel  etiam  conditione  inprin- 
cipio  pojtt a  facile  eftinvenire^  an  curva  aliquapropo^ 
fit  a  probletnati  fatisfaciety  ^  quibus  pofitionibus  id 
fiet :  unde  intelligi  potefty  an  eadem  curva  diverfis 
tnodis  probletnati  conveniat. 

Horam  brevem  explicacionem  jam  apponam^  defcri* 
bendo,  ex  amici  charti,  problematis  fequentis  fblutio- 
nem. 

"PROBLEM  A. 

Datis  duabus  lineis  redis  AB,  CD  (in  Fig.  i.)  pa- 
rallelis,  ad  abfciflam  A  B  curva  £  F  defcribenda  efl, 
quae  talis  fit,  uc  in  fitu  inverfb  ad  abfciflam  C  D  defcri* 
pea  ieipfam  femper  interfecet  in  angulo  quolibet  dato. 
Ad  abfcifTam  C  D  defcribantur  curvse  G  H,  K  L  fimiles 
&  aequales  curvas  E  F,  quaram  altera  huic  curvas  E  F 
occurrat  in  pundlo  quolibet  I,  altera  vero  per  pun(ShimM 
tranfeat,  ut  partes  E  M,  K  M  curvarum  E  F,  K  L  fimiles 
fmt  &  asquales ;  &  per  pundum  M,  quod  partes  curvac 
EF  dirimit^quae  fe  mutuo  intcrfecare  debent,  ducantur 
linex  N  M  O,  n  M  o,  quae  cum  redlis  A  B,  C  D  angu* 
ios  fob  N  OB  &  fob  C  N  O,  item  angulos  fob  n  o  A,  & 
fob  o  n  D  conftituant  ci  xquoles,  in  quo  curva  feiplam 
fccare  ponitur.   Ducatur  I P  T  S  lineis  A  B,  C  D  paral-- 

U  Ida; 


(  i«o) 

Icla ;  item  hnic  proxima  &  parallela  j  3(  p  t  S ;  deindc 
ducatur  I  v  lines  N  O  parallela,  &  denique  I  w,  S  v 
parallelas  linear  n  o,  uc  angolas  fub  I  w  j  asqoalis  fit 
angulo  fub  I  V  X.  Jam  anguli  fiib  I  x  w  &  lub  I  j  v  fi- 
mm  fumpti  asquales  erunt  angqlo  iub  x  I M,  ideoque  & 
angulo  fub  I  w  V  xquales ;  unde  angolus  fub  x  I  w  as- 
qualis  eric  ei  fub  I  j  v;  &  eodem  modo  angulusfiib  j  I  y 
ei  fub  I X  w  aequalis  inveniecur ;  adeo  ut  criangola  I  j  v, 
X I  w  flint  fimilia,  &jv:Iy::Iw:wx.  Porro  pro 
abfci/Hs  asqualibus  M  P,  MT  fcribaiur  Zj  pro  ordinari 
P  hjj  &  — 'z;  pro  ordinati  T  S,  pertinence  ad  cnrvas 
X  L  arcum  K  M,  qui  arcui  E  M  curvds  E  F  refpondet. 
Crefcentibus  autem  abfcifTis  M  P,  M  T,  &  funul  in* 
crefcentibus  ordinatis  P  I,  TS,  eanim  floxiones  primae 
eadem  habebunt  (igna  cmn  fuis  ordinatis,  fed  utrasque 
fluxiones  fecundas  iaem  habebunt  fignum ;  nam  Suxio 
fecunda  unius  ordinatas  idem  habebit  iknum  cum 
iiii  ordinate,  fed  alterius  ordinatac  floxio  lecunda  ^- 
num  habebit  a  figno  fuas  ordinatas  diverfum ;  prc^c- 
rea  quod  curvarum  K  M,  M  F  alterius  concavitas  ver- 
fiis  convexitatem  alterius  convertitur,  ut  manifefhun 
eft.    His  autem  cognitis  inyenietur  jy  :  ly  («=  Pp) 

:  :^':i;,  Iw  (=:Tt)  :  WX  (=  sy)  ::  jB  : — %   & 
j^ :  J5  : :  i:  — v,item— j^t;=:  is»,    &  denique  pofi* 

ti  k  inyariabili  — ^  v  — ^  v  ^:zo^  ydjv-{-iv 
=  o»  ideoque  -r-z=.  —  -^^  qoando^  3cj  ad  corvam 

E  F,  fed  v  &  v  ad  curvam  K  M  pertinent.  Idem  vero 
locum  quoque  haiber,  quando  omnes  hx  jfluxioaes  ad 
curvam  E  F  referuntur,  fi  abfci^  in  oppo£cas  partes 
a  fiio  priocipio  flucrc  Ctatuitur;  nam  fimpci  MQ 
=rMP,  &Mq  =Mp,  duAifque Q^R,  qr  ad  Afi" 
C  D  parallelis,  punfta  R,  r  in  curv4  £  F  pundKs  S,  s  ia 
ciwvA  K  M  refpondent.    Poaendo  igitur  abfciflam  in 

contra- 


(    M«    ) 

controrias  pirtt»  a  fuo  principio  ^juahbul  tnomentur 
flQcre^  Curvarumf  ^lu^  froblemati  cmveniunt^  qu£- 
cunque  Jumstur  ordinata^  tUius  jluxw  ficundd  aflu^ 
xione  ftimd  divifa  eandem  dst  quatientemj  &c.  uc 
iopra.  Hasc  autem  cnrvanim  qtusfitanim  oonditio  eft, 
tmdc  deducuator  r^ulas  iequentes  ad  problemads  icK 
iiicioncin* 

CUM  rcquiritur,    ut   M  Q^  cxiftente  rr  M P  fit 

••  •• 

^=  —  -:-,  qoand6  abfcida  in  oppoficas  panes  a  pun* 

doMacqiiabiliter  fluit,  ica  utejus  flaxioni  inparcibasab- 
fciffxy  quae  a  contrariis  later ibuspundli  M  jacent,  figna 

diverfa  cribuenda  (inr,  ponerc  licec  ^  =  js  daCtx  in, 

y 

quanticatem  quamcunque,  quae  eadem  maneat^  &  fub 
eodem  iigno,  pro  e^em  m^nitudine  ;s^  five  ilia  afiir- 
mativa  five  negaciva  fir.  Ddcribatur  igitur  (in  Fig.  x.) 
ad  abicifiam  N  O  cnrva  quxlibec  K  L,  cujus  ordinatae 
angulum  quemcunque  datum  cum  abjRztfsi  conlUtuant:^ 
&  quae  habeat  eas  ordinatas  aequales,  &.  ab  eodem  la- 
tere abfciflk  N  O  Dofita&  quae  aeaualiter  diftant  a  oun* 


do  M,  ut  ordinatae  P W,Q^X;  deinde  fiat  ^ 

y 

tae  P  Wx  k  proportionalis,  &  -?-  ordinatae  QX  x  k. 

Jam  (in  Fig.  3 .)  exponatur  hyperbola  Y  Z  ad  afym- 
ptotos  rA,  rO, angulum  fub 0r  A  angulo  datofub  N 
P  W  aequalem  comprchendentes,  defcripta,  &  in  al- 
teratri  alymptoto,  ut  TA,  iumatur  ad  libitum  pundum 
A9  &  ducatur  A  S  alteri  afymptoto  r  0  parallela,  & 
parallelogrammum  r  H  complcatur  :  deinde  in  curvi 
K  L  ad  ab(cifi[am  N  0»  &  ad  pundum  M  ordinatim 

U  X  applicetur 


applicetur  M n ;  (umacur  ipatium  hrperbolicum  AS 
T  2,  reda  2T  afymptoto  r©  paralldi  abfciflum,  «- 
quale  ipatio  W  P  M  n,  &  fiat  P  $ = r  2,  c4quc  radonc 
defcribacur  curva  «^4>a  ;  dico  PI  curvaB  qiuefics 
ordinacam  efle  uc  fpatium  MP^'i'.  Hoc  aucem  ma- 
ni&ftum  eft  J  fluxio  enim  ipatii  MIIWP  squalls 
eft    fluxioni    fpatu    A  S  T  2,    ideoquc   P  W  x  « 

=  fluxioni  lincae  VS.  dudlae  inST  vel  inl^ilA?. 

rx    • 

eric  iginir  P  W  x  2  uc  fluxio  lines  rs  Ave  lines  P4 
per  ipfiim  P*  divifa  ;  fed  P  W  X  is  eft  uc  ^i  unde  e. 

niV<bHSi  uc  J',  &  neceflario  jr  five  P I  uc  &aciam  M  P 
9  "P.  Trima  igicur  r^^«/0  eurvam,  qualem  probkma 
requirit,  ofejpatii  hyferbolicly  &c.  uc  fnpra. 

In  exemplum  hujus  r^ulx  loco  curvae  K  L  (in  Fig. 
1.)  fiimatur  linea  redta  lines  N  O  parallela,  &  eric  Ii- 
nea  «*-  ^n  ea,  qus  logarichmica  dicicur,  cui  N  O  a- 
fymptotoscft;  idcoque  &  linea  EF  eciam  logarich- 
mica, per  pundum  M  tranfiens,  &  afympcocon  ha- 
bens  lines  N  O  parallelam  ;  propterea  quod  area  M  P 
**hic  eric  utP*— M*  {a).  S\  vero  ordinacs 
» w  t»  ^  «  >  ducancur  squaliter  diftantes  'a  prnwao  M, 
ordinacsque  M*"  proxims,  erunc  «ii,«/3  squales 
quando  primum  nafcuntur,  quoniam  Ipacia  tf'PM,  M^ 
>*  cunc  squalia  funt ;  ex  oftenfis  autcm  eft  i  a  x  a  € 

=:  M « q  vel M «  q, unde  f  w  =  M « ;  &  « ,  ad  ^"^^^ 

M  ^ 
ut  radius  ad  flnum  anguli  fub  N  MSf'.     Quoniam  ici- 
tur  P  I  femper  eft  ut  fpatium  ^  M  P*,  eric  P I  ubique 
^  MP* 

Mt     "^  ^^        ^^    """  **^S"^'  fub  NM*  ;  & 


((»;■  V.d.Barrov.  Leftipn.  Ceonjctr.  p,  nj. 
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denique  limes  ordinataram  negativarum  ad  ipatium  to- 
nun  comprehenfum  a  parte  ^  »  linex  logarithmicse  v>  ^ 
II  ab  ordinaci  M  "F^Sc  ab  alymptotoM  O  ad  ordinatam 
M  "t  applicatum  ut  radius  ad  finumanguli  (lib  N  M  "F  : 
eft  autem  re<^angulum  fub  M  i"  &  fub  Jiueae  logarithm!- 
cas  a>  ir  O  fiibtangente  ad  ipatium  prasdidlum  etiam  ut 
radius  ad  finum  anguli  fub  N  M  i" :  adeo  uc  limes  ordi- 
iiatarum  n^tivarum  lines  curvas  E  F  asqualis  erit 
huic  iubtangenti ;  unde  ft  i"  M  retro  producatur  ad  ^9 
ut  M  ^  huic  fubtangenti  fit  aequalis,  &  ducatur  6  ^  a 
lineas  N  O  parallela,  erit  ilia  curva^  E  F  afymptotos  ; 
erit  autem  curvae  hujus  E  F  fubtangens  linear  M  ^  ae« 
qualis  ;  propterea  quod  M  (  =:  eft  g  n.  ^hus  igitur 
cajiis  curva  logarttlmiica  commode  invenitur  fer  re* 
gulam  frimamf&jc.  utfupra. 

Hasc  autem  regula  primum  oftendit  modum,  quo 
problema  fblvitur. 

(J^egula  Secunda. 

Defcribatur  curva  quascunquei:  M  /it  per  puodhimM 
tranfiens  in  Fig.  x.  veU  n  c,  m  p  /;4.  in  Pig.  4.  ubi  cur- 
va invenienda  duobus  cmribus  e  M  F,  E  M  f  conftat ; 
ut curvarum  zM/j^&znc^mpfjL  ordinatic  ut  P pj  Qj^ 
quas  a^qualiter  a  pund^o  M  pnncipto  abici(&  diftant, 
fmt  a^quales,  fed  a  contrariis  partibus  abfcilTas  pofitas, 
itaut'mutato  abfciHk  figno  ordinatas  figniun  etiam  mu- 
tetur. 

Exponatur  porro  (in  Fig.  $.)  hyperbola  a^quilatera 
a  b  cujus  axis  tranfverfus  ag^conji^atus  h  q,  centrum 
dy  aiymptoti  d  r,  4  s  ;  fumamr  d  t  =:  P  r,  &  ducatur 
tv  w  ad  hq  perpcndicularis,  jundli  d  w,  fumaturquo- 
que  dx  =:  Mn,  &  ducatur  x  y  item  rcdtse  linex  h  q 
perpendicularis,  junda  d  y.  Jam  fit  curva  KL  (in 
Fiz^-)    vcl  KkLI    (in  Fig.  a.)   talis  ut  fpatium 

nMPW 


(  »»4  ) 

TlMPW*  aeqnale  fit  ipatio  ad  w,  fi  curva  k  jul  per 
tnindiim  M  cranfic,  aliter  asquale  fpatio  d  a  w  «-  d  a  y ; 
hac  eniffi  radone  cqsvx  K  I^  &  K  k  L  1  non  de/inenc 
canditionem  habere,  quas  in  r^li  priori  requiritur^ 
nempe  ut  crdinatae  ad  asqiiales  diftantias  a  pundo  M 
fmt  asquales,  &  ab  eidem  abiciflac  parte  pofica;.  Nam 
area  hyperbolica  a  d  w  affirmaciva  eft,  quando  d  c  vel 
P  ^  eft  affirmativa,  &  eadem  area  negadva  eft,  quando 
d  t  vel  py  negativa  eft,  quia  area*  cota  hyperbolica  ab 
eidem  parte  iineas  h  q  jacec ;  ideoque  area  carvarum 
K  L,  K  k  L  1  ad  ordinacam  M  n  terminata  fignum 
iuum  mutabit,  quando  abicifta  M  P,  magnitudine  fer- 
varf^  fignum  mucac  ;  &  curv^  ordinaca  nee  magnicu- 
dinesLnec  (ignum  mutabit,  mutatione  figni  abicifts. 
Sit  porro  '  a  d  ^  =  parailelogrammo  r  H  in  hyper- 
boli priori :  quo  efficietur  ut  t  w  -f  t  v  (it  ad  acf  ut 
r  2  ad  rA(a);  (i  igitur  TA  fiat  =  ad,erit  t  w  -f.  t  v 
=  r  2  zr  P  *.  Porro  ducantur  ordinate  g  w  ^,  ajSy 
ordinatas  M  ir  proximas  ;  deinde  in  Fig.  z.  ubi  curva 
mira  fimplex  eft,  cum  en  fit  ad  a jS  ut  ipadum 
M *■  ^ « ad Ipatium  M^^yo,  erit  en  =  a$i  unde 
&  earum  utraque  =  M  e  z=  M a.     Ideoque  ^n  ad 

'  jjf^^'  ut  radius  ad  finum  anguli  fiib  N  M  f",  &  ubique 

PI  ad  -ir|-5:- in  eidem ratione.    In  fgurd  quartd 

ubi  curva  «  4"  ^  ^  ^^  duobus  cruribus  compofita  eft, 
€ n  eft  ad  a /3  ut  ipatium  "F  M  €  ^  ad  ipadum  ^MoLy 
five  ut  M  i^  ad  M  4,  propterea  quod  Me=dlMa. 
Cum  igitur  necefife  (it,  ut  en  x  <x./8  =  fit  Me^,  fciii* 
cet  ut  crura  M  F,  M  E  in  angulo  propofito  fe  mutuo 
interfecent,  erit  ratio  t  n  ad  M  €  iubduplicata  rationis 
£  n  ad  a  |8  vel  fiibduplicata  rationis  M  f"  ad  M  4 : 

(tf)  Vid.  Philof.  Tranfaft.  No.  i%t.  prop.  4. 

ideoque 


ideoqoe  §  n  ad  rpatiuiB  M  f"^  i  af^Iiouxiiii  ad  me- 
diam  proportioiuuem  inter  M  ^,  M  -f  uc  radios  ad 
£niiin  angoli  &b  N  M  f" ;  Sc  geoeratim  P I  ad  ipa- 
tinm  M  f"  ^  P  applicatum  ad  mcdiain  propoitionaleia 
inter  M 1^  &  M  4  in  e&dem  racioae.  Eft  amem  M"^ 
=  yx  +  djt,&M4.=  yx  —  dx,  &  ad  me- 
dia eft  pcoportionalis  inter  yx-f'dx&yx— > 
d  X.    Unde  ntrobique  didis  ad,«;  dtydlPr,R; 

eritP«=:</«4  +  RR4.R;  K=z\a%^ 

oc  Plad  " at  radius  id  finomangntt  lob  NM^. 

XegitU  mtxxtfecimtUf9n4etMfrim4,fScmrvmmfro^ 
ikmditijktufsciewttmfite  fipe/Pstii  l^erhJki,icc 
ut  fiipra.  Nam  hie  fine  (patio  nypeH>olico  corva  fn« 
venitari  cqjus  tpudxatoriL  probJema  iblvitor. 

Doie  ancon  fimc  inhacrapUL  fermokB.  Formnia  prior 
nimirmn  P*  =  i/««-f.RR  ^  R,  cwvanmi  geome- 
trice  noioiudiam,  foas  maxime  hie  reqainmtor,  inven- 
cioni  aoconBodanr ;  facile  n&ax  eft  ita  fimere  ooan- 
titatem  tedecermioacam  R,  ix  oora  mt^^,  «iiadni> 
conmi  adoictat. 

Ne  oafoB  SMgis  oompofici  memorentnr,  ponaeor  R 

velP»z=<"«^  ,  vttm^n  mrnii  imc  jmpaiat  Tel 
inter  le  piiai,  vA  eosni  aker  naios :  baceniBi  ntio- 
ne  corva,  cnjos  «irdinata  «ft  P  r^  cojoditiooemiijbebic 
in  iac  teffXk  neceflaiiam,  &  crit P^  =  ^^^  -I-  R  R 


m 

+  f«-.    Si  igitur  ^  4. 1  fit  vcl  nmneio  "His    «- 
qnaiis,  Tcl  ^oiaem  multiplex,  id  eft,  fi  fmsatiir  m  » 


«->  X,  &  »  uumero  cuilibet  imparl  squalis }  pars  or* 

dina«ae«"    fce-{-a^e  "    4-^**^^  vinculo  in- 

clu£i,  idcoque  8C  ordinata  tota  quadraturam  admic- 
tct.  (a) 

i  tausi;  ponttur  —  =:  —  y,   r=i>  &P* 


=:  «™  T   / 1  +  ^  4  ;»^ ;+  «-  T.    Undc  crit  area  M  * 

•J^  =  ^'/      + ! »''  & P '  =  ^  +  *' '  + 
•^ — y  curvaquc  quanta  hac  cquatione  comprehende** 
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If  js  •  In  hac  a^uadone  cam  ^^  /ignum  non  mutabit^ 
mutacione  figni  abfcifTae  «  ;  pro  e^m  ipfius  magnitu- 
tarn  nq^vi  qoam  affirmarivi  P  I  eandem  habe- 
Dit  magnituGunem,  8c  fub  eodem  figno  ;  unicuique  au- 
ccm  magnitudini  abfciflas  z  reipondet  &  affirmativa 
&  negaciva  ordinata  :  adeo  uc  curva  quxfita  habebic 
^foimam  hie  appofitam  (in  Fig.  6.) ;  c  tribus  conftans 
croribus  a  b  c»  de^  d  fpwxCtis  b,  d  asqualicer  a  pondo 

M diftantibus  ;  quippc cftMd  =  Mb  =  — :  quan- 
docnimcft  «  =  0, critPI^=:^;  8cPI=zdbz^. 


(a)  Vid.  in  Traft.  dc  quadr.  curv.  Newton,  tab.  cutv.  fimplidor.  a\m 
quadrari  poSiint.  r  ^ 

H«c 


(  t'7) 

Haec  aacem  regulas  hujus  formula  prior  fcconduffl 
exhibcc  curvas  quasiicas  inyeniendi  modum. 

p5      a  ^ 
In  fbrmuli  pofteriori,  cum  RCit^zi  a  x z^ 

R  vel  P  If  ejufciem  magnitudinis  manebir,  fed  fignum 
mutabit,  quando  abfcifla  magnitudinem  fuam  figno 
mutato  rctineCyfi  P  9  talis  fumacur,ut  mucando  abfciflas 

/•  P$  ,         i$        o  a 

fignum  —  convcrtatur  m  --,  &  contra  ut  ---.  convcr- 
^         a  p*  P* 

P^ 
tatur  in  — .     Et  hasc  formula  poflerior  tertium  conti- 

net  problema  folvendi  modum. 

Verbi  causi,  fitP*  i=a  %  — = — ,  quando  ;b  eft  af* 

r  -f-  ;5 

firmativa,  &  crit  R  vel  P  k  eodcm  tempore  =  [  ^  X 

c —  z      c  -}-  z 

— j3 ,  quando  autem  z  negativa  eft,  fiet 

P<t  =  tfx  Lt^    &Rvel(^/>=itf  X  ill^  — 


— .    Hinc  autem  R  aequalis  crit  'i^ — —  ,   & 


c-j-z  ^  cc — zz 

R  zz^  %ac  z^=zccR\  ideoque  curva  x  M  /a  linea 
tertii  ordinis,  imo  (pecies  earum  quinquagefima  nona ; 
proptcrca  quod  aequationis  ccR^-^-  aacc  =:o  ra- 
dices fimt  impoflibiles  {a).  Linea  autem  curva  hinc 
invenienda,  n  fiat  (in  Fig,  7.)  N  M  vel  M  O  =  r,  lo- 
garithmica  efl,  cui  redla  A  B  eft  afymptotos.    Cum 


(<i)  Vid.  Newton.  Enumerat.  linear,  terc  ordin.  ad  Fig.  6|. 

X  enim 


(  "8) 

enim  P  *  fit  =  «  x  — s — ,  crit  eadem 


<■  +  «  C-\-JS 

--J- — .     Si  igitur  (in  Fig.  8.)  in  redli  iinci  quacunque 

a 0  (umarar et«=OM=:r,  &  eiad  perpendicolum 
erigancur  ajSjitf/c^  quarom  «  ^  fie  =  4,  &  fi  afympco- 
lis  (tkjoL^  per  pundom  /x  ddcribatur  hyperbola  ^ »,  & 
fumpc& X r  =  MP  =  x;,  dacacur  y />  aiympcoto  a/3 

parallela  ;  parti  — r —  ordinatac  P  *  refpondec  area, 
quas  erit  ad  aream  xfAff  uc  (inns  angoli  fiib  NP I  ad 
radimoy  &  alteri  parti  — j; —  ejuiHem  ordinata^  refpon- 
det  area,  qnas  erit  ad^Xxir  —  xjx^yin  eidem  ratio* 
ne  (a).    Undc P  I,  qn»  eft  ad  'ILlJLl  ut  radius  ad  fi- 

nnmanguli  fub  NM*,  erit— ^'^^f''  — xr.  Si  igi- 

tur  iiimanir  Or  =  O M>  &  ducatnr ^ M  ordinate  P I 
retro  prodn<%ae  occurrens  in  ;^,  ut  fit  P  ;^  =  P  M  =  x  y, 

erit  ;^  I  =    *^^- :  ideoque  linea  M  I  logarithmico, 

cui  A  B  afymptotos  eft,  &  ^  M  ordinatim  applicata, 
efRciens  cum  suymptoto  A  B  angulum  iiib  A  ^  M  ver- 
iiis  contingenrem  asqualem  dimidio  anguli  jRib  A  O  N. 
jtlter  Igitur  hu/ns  line£  cafus  dcikicitury  8cc.  ut  iii- 
pra. 

Magis  generacim,  fi  r  ordinatam  curyx  alicujus  de- 
notat,  quas  inftar  curvarum  xMfjiy  Scxnc^mp^tad 
abfciflam  N  O  defcripta  ordinatas  habeat  asquales>  quas 


ia)  Vid.  Newton,  de  quadr.  curv.  tab.  Cttrv.  fimpl.  qu«  cum  circ.  &  hy- 
perb.  cojnpar.  pofliint,  form,  priin. 


{ "> ) 

^pqoaliter  diftaat  a  pQoAo  M)  fed  a  contrariis  parti- 
to  ib^iflae  pofita^  pool  poteft  oidinata  p«=^x 


Ex  priori  hujus  rcgulae  fecondaei  fonnnli  deducitur 
qaoque  theonima,  cafu$  iapra  fit  xnentio^  ad  ukveoi> 
eodas  cunras  tarn  rarioflales  ^uam  irranbnales  utile, 
quod  quartos  eric  modus  problema  iblYcadi. 

TTIrecrems, 


QSW>QiameftP4^'=»/4f«rt-&R-f  R,  &R=c  p„ 

R        P» 
mamfeftiun  eft,  ii  -^  V6t  -7  fit  at  ^uxio  ordkatse,  quae 

abfciflag  ftg  ad  pcrpendiculam  infiifcit,  altcujus  curva::, 
cut ^  ut  guidem  curvaB  nuxio ;  curvx  au- 

tern  hujus  ordinata  aequolis  eric  areas  corvie  «f&  ad  4 
applicjita?,  ft  angiilas  fub  M  P  »  redus  fit,  8c  cum  area 
curyarum  (in  Figj  x,  4.)  xM/i/y  8c  xnc^mp  /ul  eodcm 
figno'  afiiciatur,  ram  quando  abfcifTa  eft  affirmaciva, 
quam  quando  dt  eadem  n^ativa,  attoniam  areas  ad  di- 
verfas  abfcidas  partes  in  iUis  diverns  cafibus  jacenc ;  & 
prasterea  cum  eifdem  abfciilas  *  magnitudinibus  area^ 
asquales  refbondeant,  curvas,  qoaies  problema  requirir, 
inveniri  pouunt  cunrarum  ope,  quarum  ordinacas  ad 
eaidem  abictflas  magnitudtnes  asquales  fint,  &  ab  e&- 
dem  abiciflas  parte  pofitas,  fi  mode  ordinatas  infiftunt 
abfcidk  ad  perpendiculum^ 

Defcripta  fit  ejufinodi  curva  n  o,  qux  tangat  abfcif- 
fiun'  in,puu<!lo:M  (uc  in/^r^.9.)  fi  evancfcat,  quando 
abfcifia  eft  =  o,  fluens  quancitas  fluxioni  loni^tudinis 
curvas  n  o  reipondens  ;  aliter,  quas  habeat  ordinatam 
primam  Mm  (ut  inFi^.  10.)  asqualem  m^nirnJini 


(    110    ) 

flaentfs  flBas  q|ba&tltatis,  quando  ablcifHi  eft  =  o.  Eri- 
g^tor  ordinatx  P  p,  C^q ;  deinde  er  it  P I  curva^  qu£- 
m^ordihuat^  qux  ab  alter!  parte  pundi  Mjacet,  vel 
♦=rMp  +  P  T^xtcti=  MmpA-  P  Pi  ordinata  autem 
<^R>  qugab  alter), parte  piin<31M  cadit,  vel  =  Mq 
—  <^q,  vel  =  Mm  q  —  Qjq. 

Obfervabdam  autem  eft  hoc  theorema  aliquando 
pitfobAi  Atotaicatrcurvs  qua^fits  defcribere. 

Ric  ntiAfle  aateip,  cfua  hoc  theorema  inveft]gatur» 
manifeftum  cff i  duo  crura  curvas  hic  defcripts  ejmdem 
lindt  elTe  partes  :  nimirum  ucriufque  naturam  eidem 
tequatione  definiri.  Kane  autem  curvam  in  fltu  inver- 
ipcdii^^tadniii  ittterfecareiti  angolo  asquali  angulo  fiib 
KOd  inde  manifeftum  eft^  quod  re<%angulum Tub  flu- 
xiohe  PI  &&b  fhixiohe  C^R,  ordinatarum  fcilicet  as- 

Spaiitei:  a  pun^o  M  cfiftantium,  asquale  eft  quadrato 
iuxiom's  abfciflib :  fi  enim  curvas  n  o  ordinatas  w  r,  x  t 
applkencusordnatis^Qq,  Pp  proximal,  &  Px,  Qw 
unt  asquales»  &  ducADtur  r  s,tv  abiciflas  N  O  parallela^ 
erunt  triangula  p  t  v^  q  r  s  re<^angula  fimilia  &  asqualia : 
in  omni  autem  triangulo  reit angulo  quadratum  ah  al- 
terutro  latere  angulo/teBo  adjacenti  £quale  efi  reHan^ 
gulo.Jub  Jummd  alter  ins  later  is  angulo  reSio  adjacen- 
tif  later ijque  nngulo  ei  Jubtendentisy  SJ  /ub  different 

tid eorundem lai^rum^  Igitur tv'  =:Px*=z:pt-f pv 
X  pt—  p  V  =  pt  +  pvx  qx — q  s :  eft  autem  ultima 
mtio  Px  adpt +  pv  ea9  quam  fluxio  abfciffas  habet 
ad  fluxionem  ordit>ate  P I ;  &  ratio  P  x  vel  Q^w  ad 
qx  -««^qs  ea^  quam  fluxio  abfciflae  habec  ad  ordinatas 
QR  fluxionem.  Unde  conftat  propofitum.  Regula 
ifftat/ecunda  theorem^h  &c.  uc  fupra. 

Janxft  n  o  fit  cirduli  circumferentja^linea  £  F  cyclois 
erityquaodoanguIusfubNOB  vd  ftib  NPI  red:us  eft. 
Porro  fi  curvac  li  o  longitudo  cum  redi  conferri  poteft, 
quorum  curvarum  fimpuciiSma  eftparabola  femicubica, 

curva 


(.  HI  ; 

curva  inventa  rationalis  erir.  Speciatim  parabok  ie- 
micubica,  fi  rite  diipoiiaciir,  ejas  corvas  partem  dimt- 
diam  exhibebit,  qnam  in  exemplom  fbrmulac  priori^ 
regulas  iecundac  delineavimus ;  icilicet  (ia  Fig.  6.)  cmi 
d  e,  partemque  inferiorem  b  c  cruris  a  b  c.  Reiiqus 
autem  iUius  partes  defcribi  pofTimt,  fi  retro  producatur 
ordinata  I  P  donee  pars  produda  asqualis  fit  M  m  p  — 
P  p,  &  producatur  R  Q^  ab  altero  abfcifTac  latere,  do- 
nee pars  produda  acqualis  fit  M  m  q  +  Qjq 

mine  traufeundum  eft  ad  r^ulam  tertiam,  qoas  etiam 
curvas  geometriee  rationales  largitur. 

(J^eguU  Tertia. 

R^ula  base  tertia  duos  quoque  comple^tor  pro- 
blenia  foWendi  modos  a  prions  rc^as  fonnulis  propo- 
(itione  nonitradatusde  quadrature  eun^arumJVrw^Mi 

derivatos. 

Propofitione  ift&  ad  fommlam  r«gqlas  pra:cedenti9 
priorem  adhibiti  igvenitur  area  curvae,  cujus  ahfcif^ 
fi  eft  »,  &  ordinaUV  41.41 +  RR  +  R>  aequalis  areae 

cu£V«,  cujus  abfcifl*a  eft  R  &  ordinata  ^Ja  a +KK 

R 

-»—  R.     Hint  autem  quinto  modb  fblvitur  pro- 
R 

Verbi  cansft,  ut  exemplum  generale^  quod  antea  (a) 
exhibui, inveftigetur,  pofitis MP=«,ocPi'=R»wt 


■I— • 


prius,  fiat  f  —  R  •     xrF7R%&crit«  =  R" 


{a)  In  Aa.  Enid.  McnC  April.  1711. 


(  t*l ) 

**  "S'^'+STT^*^*  J  fintatttcmm&inuunttiuiu 

pares  vrfuiCttfeprimiYel«onimakeranitas;  at  iig^ 
iba  jd>i&i(&B  «  &  ordinatae  R  fimul  macentar,  iicot .  in 

ttgali  priori  requtricor ;  jam  erit  ordinata  ^  ^«4.L.Rft 

R 

+jR=R"^>^f^4/R'  xVTT+rX+R? 

xf-h</R*;  areajgtair  curvs^  <nijus  abfcifla  eft  «  & 
ordinata  vT7=FR  R+  R,  aquaUs  erit  arc*  curvac, 

cajus  abfcifla  eft  R  &  ordinata  R^  xT^TIFk 

»jaa+KK+K^  xF^fTls  fi  modo  hsc  pofle- 
rtOT  ordinata  com  abfcififtiai  angolomcbiftinettftdiia- 
iem angplo  fob  NM  ^;  cmde  hujos  pofterioris  cSv« 
quadracuri  linea  exhibecur  probiemaci  &tisfacien$.  E* 
nr^^ieem  base  linea  curva  geomctrice  irrationalis,  nifi 
«  «  »  certos  quoidam  nnnmos  dcTig^ianr,  vel  certa 
quaedam  fit  rclatio  inter  cocfficicntcs  r,^/;  hseautem 
conditiones  ratione  fcqucnti  inveniuntur.    Erit  (a) 

area  cury«,  cnjus  abfcifla  R  &  ordinata  R*  X  c-^JK' 


+  K   ■      Xf-f-</R«    X  Jaa+  RR.  ad R'"r" 

^  ^  ^  +  ^TTI^  -/R'  +  R-"   kTTTRRI* 


m44i 


R*  +  &c.  ut  finus  an- 


(^)  Per  prop,  quint,  quadr.  ciirv.  Newton. 

J: 


gulf  iub  NM'P  ad  raditim.  Hasc  antem  feries  termi. 
nabitnr,  &  quadratoram  finitam  dabir,  A  ^  fie  unitas 
&  m  numerus  n^acivus  temario  major,  vel  fi  ulcimus 
terminorum  hie  teriptorum  fit  mhilo  asqiialis»  id  eft,  fi 

maa 
£t  hie  qaidem  ultimus  cafiis  curvam  exhibetyquae  theo* 
remate  prascedenti  a  paraboli  iemiciibic^  inveninir. 


mm tm 

Magis  generatim  ponere  licet —-  =  R  »  xr-|^rfR* 


+  ^  R^  +  Q?r  •...+/ R'j  ubi/  numenun  qqcmarn^ 

7     n 

que  parem  denotat ;   unde  fiat«=R*X~r  + 


i/R'  +  — f — ^R^•••  +  :rTT^/R^ 


+  XII  iw-f4»  *      W"f/» 


— » 


&curv«w fl ordinata  —  R  »     >^  r  +  ^ R*  +  ^ R* 

....  -f/R>  xVtftf+RR+R.  Hinc  (tf) fi  « fit  ani- 
tas  &  m  Humerus  negativus  nQmero/-f-  ^  m^jor>  cur* 
va  dabitur  geomctrice  rationaiis,  vel  fi  certa  quasdam 

relatio  fit  inter  coefficientes  r,  d^e^f^c f^  quas  re* 

latio  facile  invenitur  ut  antea. 

Porro  ad  alteram  regqlas  fecundas  formulam  adhi* 
bendo  propofitionem  nonam  memoratam  libri  de  qua- 
draturi  curvarum,  fextus  oritur  problcma  fblvendi 
modus. 

Liter i  r  denotante  ut  fupra,  fieri  poteft  ordinata 
^  ^  +  r  r  +  ^r  r  4-  QS>r 

^^-""^h—cr-Ydrr^^e   «ea curva?,  cujus 

abicida  eft  x;  &  ordinata  P4>,  asqualis  erit  areas  curvas. 


(4}  Per  prop,  prgxi'in.  cita:. 

cujus 


(  »»4  ) 


abfciflacftr  &<tfdina«i<'>f  — x*"^^^i] 


»•*•» 


Ponacur igirar ^  =: r  »    x b-\-cr+drr-\-^c  x 

r 


■    III      I   — ^^— — »■— ^^ 

xr  f-  -{-ddr*  +  ^cy,  &  curva,  cujus  ordinaca  eft  r 
condidoiiCTi"bic:  neceflariam  habebic.     Erit  eoim  ;s 

=  r-x*^  +  x* d—  cc X rr-^  dd'r*-\- Off!''*" '  x 

A+  B  r  r + C  r* + Gff ,  cujus  fcrici  coefficientcs  A,  B, 
C^  dancor  per  propufiooiMiB  aaiatam  Tntda^  de 
Quadrature  Curvarum.    Maniftltum  autem  dft  ncc 

rermfaios  hujus ferieipccqnantiiatem  bb-\-  xbd — cc 
X  rr  -}-ddr*-{-  SW'""  '  f^oa  fiia  mutare  mucatione 

m 

f^^nanttcatisr ;  quantitas  autem  r" ,  fi  rnf, »  numeri  Ant 
impares,  iignum  mutably  qnando  ipfkr  fignum  mucat ; 
ideoque  oxdiuata  r  &  abfafb.  x  figna  funul  mutabunt. 

Ordinata  auccm  «  x  ^  x  t±^^4^4^"tg- =  crit 

X  ^+^r-f  ^rr+®rV •       Et  hinc  facUc  invcniri pof- 
iiint  curvas  rationales. 
Pro exemplo fimplici ponacur /=  i  :=:mz=zn^d^ 

Off  =:  o?  undeedc  —r  •=.bb—~ccrry8cz-=.ibr 

-^  T  <"t'.  Ordinata  ancem  curvs  metieadde  = 
abb-\-xabcr  +  acerr%  ejuidem  igitur  area  eft 
^abbr-\-abcrr-\-^accr*v&  finus  anguli  Tub 
NM  'ir  ad  radium  i  ideoque  crit  P I  =  ^^  r  -f^  rrr 


^\e er'^.  Hioc autem invenitor  parabolam femicu* 
bicam  problemati  ladsfacere,  quam  ica  deicribere  opor- 
tct.  Data  (in  Fig.  1 1.)  linca  rciSti  A  B,  &  in  c4  pun- 
do  C,  una  cum  linel  redi  C  D  angulum  lub  B  C  D 
cumlinei  CB  confticuente  squalem  angulo,  in  quo 
curvafe  interfecare  requirituc.  Ducatur  ad  libitum 
HGI  ad  CD  parallela,  fumaturque  in  eiGH=: 
a  C  G  ;  deinde  dividatur  angulus  lub  A  C  D  in  duas 
partes  asquafes  linei  redi  C  E,  &  denique  ad  diame* 
tram  HI  &^verticem  H  defchbatur  parabola  femicu- 
bica  K  H  L,  qufl^  tranfeat  per  pundum  C>  ita  ut  C  E 
ordinatim  applicetur  ad  diametrum  H  I.  Hasc  para- 
bola fA  eandem  lineam  Similiter  applicata,  fed  fitu  in- 
veribyfe  interfccabit  in  angulo  asquali  angulo  (iib  BC  D. 
Si  placet  curvas  hac  reguli  inventas  theoremate 
prascedenteconftraere,  ex  iis,  quae  hie  tradita  fiint,  cur- 
va  huic  negotio  apta  inveniri  potcfl: ;  erit  enim  curyas 
illius  ordinata  asqualis  ares  curvae  x/jl  2d  a  applicatas, 
quando  angulus  fub  M  P  y  redhis  eft.  Verbi  causi, 
hujus  ares  fluxio,  nimirum  P  r  x  z,  in  exemplo  fecun- 


do  prions  partis  hujus  regular  erit  =  R  R  x  R   « 


xf-f^R'  +  ^R\  .  .+/R^1  — rrF    X  r  +  V  R* 
4-^R^...+/R'l ;  ideoque  curvae  hie  requifits  or- 


dinata  eric  = -1 R     -     ^_-,  +  _^iR« 


In  exemplo  pofterioris  partis  hujus  regulae  erit  R 


Y  ideoque 


m  . 

ideoque  R  x  «  =  r  r?  x  %  bc  +  %cdr^  -^^c  x 

bb+TlTd — Tf  xrr  +  ^^r^  +  6Jr)  ~';    hac  igitur 
eft  fluxio  ordinatac  cufyas  qusefits. 

Si  fit «  =  I  =  »  zz/,  ^,  QJr  zr  o,  erit  R  x  ij  =: 
X  ^  r  r  r,  &  ordinata  curv£  quasfitae  zz  ^  r  r  r ;  quo- 
niam igitur  ;5  =:  erit  b  br  —  {  r r r',  erit  curva  qus- 
iita  in  hoc  cafu  parabola  divcrgens  cum  nodo,  quas 
definitur  hac  squatione  3  ^  jzs  ;5  =y^  —  x  eyy  + 
e  ey  (a).  Et  hac  curv^  dcfcribetur  parabola  Icmicu- 
bica  iupra  inventa. 

Vcrbi  causft,  ad  rcdam  lincam  (in  Fig.  ix.)  A  B  du- 
cacnr  pcrpendicularis  CD,  &  ad  illam  ut  axim  defcri- 
bator  ejuimodi  parabola  divergens  F  £  C  E  G.  Defn- 
de  ducatur  ad  libitum  H I  angulum  quemcunque  datum 
cum  ic&i  A  B  conftituens,  &  ducatur  H  K  L  M  ad 
C  D  parallela  ;  deinde  iumatur  H  N  :zi  H  K  -f  arc. 
C  K,  H O  zz  HL  -r  arc.  CK  L,  &  ab  altera  parte 
pun<ai  H,HP  =  CEM  —  HM;  &  curva  hac  ra- 
tione  deicripta  parabola  femicubica  erit. 

Hinc  apparet  quomodo  curvas,  quarum  invcftiga* 
tioni  regula  naec  tertia  aptaror,  theoremate  praecedenti 
conftrui  poJflfunt,  poftquam  earum  format  cognofcun- 
tur,  fed  has  curvarum  format,  a  quibus  rationales  deri- 
ventur,  reguli  hac  tertii  optime  inveniuntun 

Has  funt  tres  regular  quarum  fupra  fit  mentio.  Ul- 
tima fententia,  quas  fub  notis  fidtis  celata  fuit,  excmplo 
lequenti  illullrari  poteft.    Sit  y  vel  zz  4  -f  ^  ,v  -f 

^c  +  xi/x  +  ex  Ytl  =  ..^^^^ ,    q„a. 


(4)  Yid.  Enumerat.  linear,  ten.  ord.  Fig.  73. 

dux 


(   >»7  ) 

duas  asquationes  omnes  compledhmtur  fediones  co- 

•■ 

nicas.    Inde  vero  inveniemus  4^    vel  = 


ec 


id  .       , 

■ —  --gt  vel  =: 


^F^  si c+%dx+exx  xc-i-idx-^-exx 
%cdd'{-xaee—'i^bde 


-_-  z ;  qux  acqua* 
d-i-ex  xbd — ae-\-xcdx'\'Cexx 

tiones  oftendunt  in  nulli  fedione  conici,  qaomodo- 
cunque  difponatur,  qoantitatem  4-   condicionem  ha- 

y 

bere,  quam  hoc  problema  requirit ;  ideoque  nullam 
iedionem  conicain problemati  iacisiacere.  Quod  com- 
probari  etiam  poteft  examinando  rcdaogaltim  fiib  flu- 
xionibus  primis  ordinataram  a^qualicer  ad  diverfas  par- 
tes a  principio  abfcifix  diftantium. 

Hinc  autem  cognofcitxu:  nullam  lineam  curvam  geo- 
metrice  rationalem  problema  fblvcrei  quae  paraboli  fe« 
micubici  (it  fimplicior. 

Si  vero  talis  inter  quancitaces  a^  b^c^dje  relatio  fta- 

y 

VOX  potuijflfet  ut  -r-  conditionem  in  hoc  probiemate  ne- 

ceflariam  obtineret,  nempe  ut  quantitas,  quae  in  ;s  du- 

citur,  eadem  efle  potuiflet,  &  fub  eodem  flgno,  pro 

e&dem  magnitudine  tarn  negative  quam  affirmativi  ab- 

••  •• 

fciflae  Zj  quo  cvcnirct  ut  ^  foret  = r- ,  fi  abfcit 

fa  in  oppoHtas  partes  a  luo  principio,  xqualibufque 
momentis  fluere  ponitur  :  rum  profedlo  fedio  conica 
hinc  determinanda  vel  problema  folveret,  vel  ledlionis 

Y  %  proble- 
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problemati  fatis&cientis  ordinau  adordinatam  hujas 
rationem  haberec  datam. 

Jam  yero  his  regulis  alias  aliquot,  quas  ab  amico 
accept,   ad  problema  fblvendum  adjuogam. 

Q^gula  Quarta. 

Iifdem  pofitis  ac  in  rcgul4  primi,  fit  (in  Fig.  13.) 
N  O  ad  A  B,  C  D  perpcndicular4s  ;  fint  P  I,  Q^R  ordi- 
natas  asqualiter  a  pundo  M  diftantes,  8c  fit  curva  G  H 
per  pundum  I  duda  fimilis  &  sequaiis  curvx  f  E  F. 
Ordinatis  P  I,  Q^R  parallelas  &  proximal  docantur 
•TT  j  1, 5^  r,  &  lincae  redae  I  k,  R  s  lineae  N  O  parallelas. 
Angulus  iub  s  R  r  =  eft  angulo  fub  k  1 1 ;  unde  an- 
guli  fub  j  I  k,  s  R  r  fimul  iiimpti  a^uales  funt  angulo 
dato  fub  j  1 1 ;  &  quantum  angulus  Iub  j  I  k  dimidium 
anguli  fub  j  1 1  fiiperat,  tantum  angulus  fub  s  R  r  ab  eo* 
dem  dimidio  deficit.  Si  igitur  (in  Fig.  14.)  radio  quoli- 
bet  m  n  circuli  arcus  no  defcribatur,  & fumatur angulus 
iub  n  m  p  =  dimidio  anguli  dati  (ub  j  1 1,  angulus  fub 
n  m  q  =  angulo  fub  j  I  k,  &  angulus  fub  n  m  t  =:  ei 
fib  s  R  r,  iedores  q  m  p,  p  m  t  erunt  asquales.  Pofiti 
autem  I  k  =  R  s  =  i,  erit  j  k  ut  tangens  anguli  iub 
j  I  k  vel  anguli  fiib  n  m  q,  &  r  s  erit  ut  tangens  anguli 
iub  s  R  r  vel  anguli  Iub  n  m  t ;  ideoque  &  fluxio  or- 
dinate P I  erit  ut  tangens  anguli  fiib  n  m  q,  nimirum 
uT  n  y  ;  8c  fluxio  ordinatas  Q^R  ut  tangens  anguli  iub 
n  m  t,  nimirum  ut  n  w  ;  curyas  igitur  ir^Q.,  cujus  areas 
ordinata  P  I  proportionalis  eft,  ordinata  P^  poteft 
efle  asqualis  tangenti  n  v,  &  ordinata  Q^;^  ab  alteri 
parte  pundi  M  z=  n  w.  Quoniam  autem  iedores 
p  m q,  p  m  t  funt  aequaies,  conftitui  poteft  fedor  pm  q 
«qualis  arcae  MIT  WP  curvae  cujufcunquc  KL  condi- 
rinnem  habencis  in  reguli  prim4  indicatam ;  8c  fedor 
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que  fi  dacamr  linea  rcda  m^  lines  M^  paralleU  Sc 
proxima ;  cum  aiu^us  fub  i  M  n  z=  fie  dimidio  auguli  fiib 
j  1 1,  vel  angolo  rab  nmz^  erunt  trianenla  iMn,  nmz 
fimilia,  &  prima  ratio  «  n  ad  ^  M  eaoem  cum  ratioae 

ZQ  ad  nm;  ideoque  in  =; 9  propterea  quod 

iM  =  eft ^ ,  &  M*  =  n z.    Hie  autem  ha- 

betur  (eptimus  modus,  quo  problema  fblvi  poteft. 

Si  loco  axrvx  KL  linea  rc&a  fumatur,  quicunque 
fit  angulus  iub  n  m  z  eadem  defcribetur  curva  ;  adeo 
ut  hac  ratione  invenitur  una  eademque  curva,  quas  di- 
verfis  fitibus  in  angulo  quocunque  dato  problema  ibl« 
vit.  Hasc  autem  curva  a  circuli  8c  hyperoolx  quadra- 
ture dependet ;  fi  enim  ducantur  m  t,  n  (7  ad  m  n  per* 
pendiculares,  quaram  n  0-  =  fit  m  n,  &  afymptotis 
m  n,  m  r  hyperbola  c^cr  -^  defcribatur,&  deindeq  f  fj 
p  0  7*  ducantur  lineis  m  r,  n  or  parallelas ;  quando  M  P 

z=:  eftarcui  circuli pq,  eric ordinata  PI  =  — ,  u 

'^  mn 

mnrzfit  xMn  (^). 

<K^gula  Quinta. 

Defcribatur  (in  Fig.  13.)  curva  xM/^ut  in  reguli 
iecundi,  8c  (in  Fig.  1 5:.)  radio  =  m  n  defcribatur  ie- 
micirculus  « /S>,  cujus  centrum  ^,  fit  autem  S^fi  dia- 
metro  ay  perpendicularis.  Sumatur  ^g  =  Py,  duca- 
tur  I  ^  ad  1^0  parallela,  jungaturque  ^  ^.  Deinde  fit 
curva  K  L  ejus  naturas,  ut  area  M  n  W  P  iemper  squa- 
lis  fit  fedori  $^^.     In  circuli  arcu  (Fig.  14.)  n  o  du- 


(<0  Vid.  Barrov.  le^.  geometr.  pag.  iio. 

dis 
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^s  pti (ion  areas pq,  &  p 0  iinu  areas np, prodacatar 
mpadz,  ducatarqae  z|  adpn  parallela.  Porrodi- 
dis  mn=:mp,4f;  mO,^;  nz,f;  p»i,R;  nv,jf; 
ericutmp  :  pn  ::  mz  :  z|,  fedutmO  :  mn  (mp)  :: 
m  n  :  m  z  ;  ex  aeqao  igitur  ut  m9  (b)  :  p»i(R)  : :  mn 
:  z  f  : :  mv  (J  aa-j~jj)  :  z  v  0*  •—  f)  unde  ^^  — 
^  r  =  R tjaa+yy^  &  deniqaej>  =  n v  =  p  *  = 

*iiW-_£RVff^RR 
/*— RR 
Hinc  autcm  modo  odavo  folvitar  problema. 

(2J^«/4  Sexta, 

Per  propofitionem  nonam  Tradatus  de  Quad«niri 
Curvamm  area  coryg,  cgios  abfcifla  eft  ;b  fiT  ordinTu 
vlf  ^~r*R  sa  tf -^RR 

^^  — RR »  «qnalis  eft  areas  curvae,  cujus 


abfciflaeftR&ordinata  ^  ^  ^^f+oR^/S^g— .riT 

^Lte^!^/^"^"'?°""5  problem fdvtdi. 

»  &  «  cadcm  denotcnr,  ac  in  reguld  ter- 

g_^^^f  +  ^RVtf^~RR 

R  *^— RR fiet=:^^^R";r     ^ 

f?r?^''""  +  '»R"x^7=R^i'—    , =- 

Unde  fi »  unitatem  dcnoter  &  *  n.f       ^ V«--RR. 

que  integrum  &  affirSm   cn.T'"""  ^"'"^•^- 
aalis  invenietur,        ^"^°*»  <^o^a  geometrice  ratio- 


Jfpottl^ 
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^guk  Septima. 

Ducatur  (in  Fig.  15'.)  /S  a  fcmicirculum  afty  con- 
tingens  in  /S,  &  producatur  ^^  ad  /^,  dudl^  ^vyic.  Sit 
autem  curva  (in  Fig.  13.)  K  L  ejus  naturae,  ut  area 
MnWP  =  fit ftaori » i8r.  Di<aisigiturmn,i^;  nz, 
r;  &  tangente  arcus  p  q,  R;    crit  n  v  ^=  P  $  = 

jr->    Et  hie  eft  decimus  problema  folvendi 

modus. 

Quando  angulus  interiedionis  reclhis  eft,  &  r  =  a^ 
hasc  regula  fub  fbrmuli  pofteriori  regular  fecondse  com^ 
prehenditur. 

Item  fi  loco  xMfjL  linea  reda  fumatur,  quicunque 
fit  interie<^ionis  angulus,  cafus  ille  curvse  logarithmic 
ex  inyenietur,  quern  in  r^;uli  fecund^  tradidimus. 

Ut  antea,  eft  area  curvas,  cujus  abfcifla  z  8c  ordinata 
s^ ,  asqualis  areas  curvas,  cujus  abfcifla  eft 

R&ordinata^x 1— ^.    Hic  autem  eft  unde- 

R       1^4  — rK. 

cimus  modus  problema  exequendi. 

Literis  «r,  n  iifdcm  dcnotantibus,  ut  antea,  fit  -^  =: 

Zi     aac  -}-  aaK 


m  —  n 


R  n    xa^^cc  R rV ;  &ordinata  -^  x  — - — — 


'—II 
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ya^  —  TfRRV    ' :  qu«  formula  curvas  geometrice 
rationales  facile  prasbet. 

Si  fit  m—  1  =n  =p  ;  eadem  parabola  femicubica 
atquc  ex  tl|tild  tertii  invenietur. 

(J^^uU  nona. 

Si  (in  Fig.  1 6.)  NO  ad  lineas  AB,CD  perpe||ii* 
cularis  fit,  oc  dacatur  curva  K  L,  cujus  ordinatas  P  Wf 
QXj  qnx  asqualiter  a  pun&o  M  diftant,  asquales  fint, 
&  ab  eidem  abfciffas  parte  pofitas^;  radio  ordinatas 
P  W  acquali  defcribatur  circuli  i^mentum  a  b  c, 
qux  aogulum  comprehendat  angulo  asqualem,  in  quo 
curva  fe  ipfam  (ecaif  requiritur.  Ducatur  autem  8c 
alia  curva  kM/ul  cujus  ordinate  Py,  Qj  asqualiter  a 
pundlo  Mdiftantes  ifmt  asquales  &  a  contrariis  partibus 
abfciffae  N  O  pofitae.  Deindc  (umpti  M  f  rr  P  r  du- 
^ique  f  h  lines  N  O  ad  perpendiculumjundl^uec  b, 
manifeftum  eft,  fi  curva  quasfita  £  F  ejus  fit  naturae, 
ut  contingens  in  pundlo  I  temper  fit  parallela  linear  c  h, 
propofito  fatisfaciet.  Nam  cum  fit  W  P  =  QXy  idem 
circuli  fegmentum  ordinatis  P  W,  Q^X  convenit ;  adeo 
ut  fi  (iimatur  Mg  =  Q^^,  ducatur  g  k  ad  N  O  per- 
pendicularis,  &  jungatur  c  k,  linea  redla  contingens 
corvam  quaefitam  E  F  in  pundo  R  parallela  erit  lineas 
ck.  Quoniam  igitur  Q^p  =:  eft  Pr,  ideoque  Mg  nz 
M  f  in  fitu  hujus  curvas  E  F  inverfb,  &  quando  pmi- 
(kuca  R  in  puniSum  I  cadit,  contingens  in  pundto  R 
linear  pundla  a,  h  conjungenti  parallela  erit,  8c  cum  con- 
tingente  in  pundto  I  angulum  conftituet  aequalem^i  fub 
a  he,  nimirum  angulo  in  fegmento  ab  c  comprchcnfb. 

Invenitur  igitur  hujufmodi  cilrva,  fi  fiat  utj' :  i  : :  f  h 
:  f  c.    Quamobrem  fi  pro  P  \V  ponatur  m  ;  pro  a  M 

%  z=i  Mc 


f  m  ) 

=r  M  c  ponatur  n  ;  pro  intervallo  inter  pundum  M 
Sc  centrum  f^mcnti  ponatur  / ;  &  pro  P  y  =  M  ^ 
fi    habcbimus  y  :  Zi  :  :  jmm  —  S'S'i:/:»  +  y, 

o    •        Jmm — 99^P    •      ^ 

&j=z  1 /  ^  — ^   ;s.    Dantur  autcm  ratio- 

nes  inter  m^  Hyp  ob  datum  fegmenti  a  b  c  angulum,  & 
invenictur j^  vci  P I  metiendo  curvam,  cujus  abfcifni  eft 

z  &  ordinata ~"yy  —r     pj^^  autem  exhibe- 

tr+q 
tur  duodecimus  modus  problema  tra(flandi. 
Si  angolus  iub  a h c  fit  redus,  eric  f  zrzOjnznm^ 

&  ordinata  curvs  metiends  J  — r-^.     Quam  profe- 

M^  q 

&o  ordinatam  problemati  iatisfacere^  intelligi  quoque 
poteft  ex  pofteriori  regular  iecundac  formuli. 

Si  loco  linearum  curvarum  K  L,  x  M  )x  redlas  iuman- 
tur,  quando  angulus  iub  a  h  c  redlus  eft,  erit  curva  E  F 
cydois ;  quae  &ciie  determinatur  formi  undecimi  ta- 
bular curvarum  fimpliciorum,  quae  cum  circuio  8c  hy- 
perboli  comparari  poflunt  in  Tradatu  de  Quadraturi 
Curvarum  Newtont. 

^guU  Vecima. 

Porro  area  curvas,  cujus  abfcifia  eft  ;s  &  ordinata 

±jL;±l£j  aequalis  eft  tum  areac  curvas,  cu- 

n  +  q  

jus  abfcifla  eft  »  &  ordinata  ^  x     ^^""g^— / 

m  n+q 

tum  areas  curvae,   ciuus  abfciila  eft  ^  &  ordinata 

^  ^^^^—99±f  Unde  habcntur  duo  alii  mo- 
ir  n  +  q 
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di^  qoibos  pf oblema  folvi  poteft  ;  quoimn  pofteriorif 
ratione  fequenti,  curvae  geometrice  rationales  inveniri 
poflunt. 

Sint  ^9€  numeri  impares,  n  numenis  par,  Sc  ponatur 

-T-  rz  j^  •     X  ^ —  fi  item  m^^  i  +?  f  f •     Undo 

ctit  z  =  areas  curv«,  cujus  abicifia  eft  y  &  ordinata 

iSli    —- i,        M.         ^      >/mm — qq+P 

a   %'   X  «• — fj  &  ordinata  -:-  x  ^  x  — r 


fiet=  n*^'— ii'""V+ii''^^jry  +  &c.,,, 

His  quatuordecim  diverfis  modis  generalibus  amicus 
mens  probiematis  fblutionem  abfblvit.  Demonftratio- 
nes  autem  illius  ex  compo/itione  ufus  in  hoc  problc* 
mate  curvarum  Geometris  notarum  fie  fe  habent. 

De  Cafu  prima  Linearum  logarithmicarum^ 

Sit  (in  Fig.  17.)  AB  linea  logarithmica  aiympto- 
ton  habens  C  D ;  cique  ordinatim  applicetnr  E  F, 
iqiise  fit  fiibtangenti  logarithmicse  aequalis.  Ad  iineam 
redam  E  F  &  ad  quodcunque  in  el  pun<fhim  I  con- 
ftituatur  alia  linea  logarithmica  G  H  I  priori  Hmilis  & 
aequalis^  fed  fitu  inverfb  difpoHta.  Deinde  fi  contin- 
genres  H  L,  H  M  ducantur,  dico  angulum  fbb  L  H  M 
anguk)  fub  C  E  F  edc  asqualem. 

Ordinatim  applicetur  H  N,  fiat  E  O  :=.  E  N,  ordi- 
natim applicetnr  OP,  &  ducatur  contingens  PQ. 
Pundta  P  &  H  squaliter  diftant  a  redi  E  I,  unde 
pundbmi  P  in  curvi  A  B  pundx>  H  in  curvi  G  I 
refbondet,  &  angulus  fiib  O  P  Q.=  eft  angulo  fiib 
N  ii  M,  propterea  quod  cunas  A B,  G  I  fimiles  fimt 
Sa  ^quaies.  Quoniam  veto  curva  A  B  eft  logarith- 
mica 


miet &  E H E O  ffqmies,  eric  NH  x  OP=  Efa. 
Eft  MKem  Ef  =  NL  =  O  Q,  undc  ut  NH  :  E  F 
(NL)  : -.  EF  (O  QJ  :  OP.  Cum  igttur  aoguli  fub 
HNL,QPP  fiitt  acqnalcs,  triai^ab  HNL,QpP 
iiiat  fifluUfl,  &  juigcdus  iub  QjPO,  qui  aequalis  eft  an- 
ffAo  fub  N  H^  squalls  quoque  erit  aogulo  fub  N  L  H. 
Unde angoli  firf»  N HM  Sc  ficb  NL H  sequales  enint, 
&  aflgito  ftd>  L  HM  angolo  fiib  CNH  five  aogulo 
iabCEF«qaalis.    Q.  E.  D. 

2)e  Cafu  altera  LinMrum  Logarithmicarum, 

Sint  (in  Fig.  iS.*)  AB,  CDdus  lincas  roftas  parallc 
las,  intra  qoas  qoaslibet  alia  linea  redla  E  F  ducatur. 
Ad  ai^iDllitoton  A  B  ddcf ibacur  linea  logarithmica 
GH,  cujns  iubtangens  fit  asquaiis  linear  E  F,  &:  ordi- 
natim  applicatas  comprehendanc  cum  alymptoto  angu- 
los  verfus  contingonces  asquales  parti  dimidise  anguli 
fvb  AEF-  QuiDus  pofitis,  fi  ad  afymptoton  CD 
alia  ddcribator  linea  logarithmica  I L  M  priori  fimilis 
Sc  asaualis^  8c  ft  ducantur  contii>gcntes  L  N,  L  O,  dico 
angaiumfab  OLN  angulofub  B E F  e({e  a^qualem. 

DucatorNP,  ut  angulus  fub  ANP  angulo  fub  AE  F 
fit  asqualis,  &erit  NP  =  EF.  Sumatur  NQ^  lineae 
E  F  five  fiibtangenti  linese  logarithmica^  asquahs,  jun- 
gaturque  Q^L.  Quoniam  igitur  Q^L  pundum  Q^ 
conjungit  cum  pund^o  contacfhis  L,  QJL  ordinatim  ad 
afymptoton  A  B  applicabitur,  ideoque  angulus  lub 
LQN  verfus  contingentem  LN  acqualis  erit  parti  di- 
midix  anguli  fub  A  E  F  vel  anguli  fub  A  N  P ;  eft  au- 
tcm  NP=  E  F  =  NQ^,  quoniam  igitur  NP,NQ^funt 
arauales,  Sc  angulus  fub  L  QN  asqualis  dimidio  angu* 
lifub  ANP,  reiHaQL  produda  tranfibitper  P  effi- 
ciens  triangulum  P  N  Q^  ifblcclcs.  Eidem  rationc  fi 
ducatur  OS,  ut  angulus  fub  C O S asqualis  fit  angulo 


('}0 

fob  AEF  erit  OS  =  EF  ;  fi  vero  fumatnr  O R  = 
£F»  ducaturque  RL,  ordinatim  ea  applicabitor  ad 
aiympcoton  CD,  & prodnAa  tranfibic  per  S,  propte- 
rea quod  linca  IM  uimilis  dft  &  aequalis  lineae  G  H. 
Eric  antem  aiijgalus  iub  P  R L  (=  angolo  iiibLSQ^) 
=  angiilo  fiib  LQ^S=  angdo  fab  NPQ.  Unde 
erit  ancjolas  fab  LSQ_=:  angdo  iub  NPQ^,  & 
triangok  S  L  Q^,  P  N  Q,  funilia  iiint,  angaldque 
fiib  S  L  Q_  =  angolo  iiib  P  N  Q^  =  angulo  iub 
BEF.  Eftaiitcm&LS=:LQ,OS  =  NQ,  ircpi 
angolns  fob  O S L  (=  angolo  fub  ORS)  =  angulo 
fbbNQL-  Triangola  igitor  OSL,  NQL  aequalia 
iiinc,  habentia  baies  OL,NL  aequales,  &  angolos  iub 
NLQ_,OLS,  eciam  aeqoales  :  auferanir  comnranjs 
ac^;alus iiib  NLS,  8c relinqoecor  angolns  iubOLN  = 
angulo  iiibSLQ.=  angdo  ihbB«£F.    Q.E.  D. 

De  CycloiJe. 

Sint  (in  Fig.  19.)  AB,  CD  duacrcdae  lineae  parallc- 
la^  quas  E  F  ad  jpapendicdum  iecec.  In  diametmm 
£lF  defcribacur  lemicircdns  E  G  F,  &  eo  iemicircdo 
defcribacur  iemicyclois  F  H.  Jam  ii  alia  femicydois 
I  LQ_  priori  iimilis  &  aequalis  fed  iitu  invcrib  intra  pa- 
ralidas  defcribatur,  &  fi  contingcnces  LM,LNdu- 
cancur,  dico  angdum  fub  MLN  redhim  efle. 

Sit  I O  P  femicircdus,  quo  deicribitur  femicyclois 
I  Q.»  ejus  diameter  I P  ;  ducatur  L  G  O,  lincis  A  B, 
C  D  paraliela,  &  jungantur  F  G,  G  E,  I O.  Erit  de- 
inde  contingens  L  M  paraliela  red*  F  G,  &  contin- 
gens  L  N  paraliela  re<aaB  I O,  quae  parallda  eft  re<a« 
EG.  Aiwdus  igitur  iub  ML  N  —eft  angulo  fub 
FGE  rc<ao,  ideoqoe  angdus  iub  ML N  re<^  eft. 
Q:  E.  D. 

De 


De  Tarahla  Semcuhkk. 

Si  (iSLPig*  xo.)  redam  lineam  AB  alia  reda  linea 
CD  mcer&cat  in  pundo  D  comlinei  AB  angolum 
qocmcanque conftitueos ;  &  fi  iiiinacitr  DE  =  i  DC ; 
deinde  ducator  EF,  uc  D  F  fit  =  D  E;  &  deniqu^ 
diamccro  C  F  &  yercice  C  ddcribarar  parabola  iemi- 
cubica  G  C  H,  qoas  cranieac  per  pundum  E,  habeac- 
que  ordinacim  applicatas  ad  aiamecnun  CF  tineas  FE 
parallelas  :  his  poficis,  fi  parabola  hacc  ad  lineam  A  B 
in  fiminverfo  defcripca  fit,  ut  eandem  in  fitu  jam  dido 
defcripcam  inteifecct,  &  contingentes  ad  pundom  in- 
terledionis  ducantur,  iliac  concinzentes  le  interfeca* 
bunt  in  angulo  aeqnali  angulo  fiib  CDB. 

Son^atur  in  parabol&  GCH  pondom  quodvis  I, 
dacator  ILC,  oc  fumpt&  EM  =  EL  ducarar  MNC. 
Deinde  ordinatim  appticentur  O I P, N QR,  ducatur- 
que  CEVy  item  EX  diametro  CO  parallela.  His 
poficis  erit  VX  :  X  E  : :  EF  :  FC,  &  XE  :  XP  :  : 
DF  :  EF.  Undc  ex  «quout  VX  :  XP  : :  DF  :  FC, 
dividendoqne  uc  VX:VP::DF:DC.  Qaoniam 
igitur  eft  DF  =  DE  =  1  DC,  eft  etiam  VXrn  i  VP, 
PorroutlOf  :  EFf  ::  COc  iCYc  iiVOc  i  EFr. 
Qpatuor  igitur  rationc  continuac^  proportionalium  eft 
y  O  fecunda,  quarum  I O  eft  prima  &  E  F  ultima.  Eft 
autem  &  lO  :  O V  : ;  LF  :  EF.  Ideoque  funt  lO, 
O  V,  F  L,  F  E  quatuor  ratione  continuati  propornona- 
les;  undent  VO:LF::LF  :  EF::  VO  — LF: 
L  E,  componendoque  ut  LF  +  E F  :  E  F  : :  V  O  — 
E  F  (=VX}  :  LE.  Demonftratum  autem  fiiit  VX 
sequalem  efte  dimidio  linex  V  P.  Ut  igitur  x  L  F  -j^ 
aEF:E  F::  VP:LE::  xLFE  +  x  EF^  :  E  Ff. 
jamverout  IO:LF  (::IV:LE)  ::LF^(xLFE 
-L  L  E  f  — -  E  F  ^)  :  £  F  4^9  propterea  quod  linear  I O, 

VO 
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yO,LF,EF  IbaC ^pamor  ratiooe  conthniatl  pfcmor* 
tionales ;  qoomam ighnr nt  VP:LE::xLFE  + 
aEF^^£F«,  erit  ut  PJ:LE::  aEFf'LEf 
z'ETf.  Eodctn  modo  dcmouftiatBr  at  NR ;  EM  : ; 
3EF9— EMjr:  EFf.  Comieitur  EM  =  ficEL, 

eritN  R = P  Itiimt  aoianparalldaByideoqne  panda  HI 
xQuaHter  diftant  a  linea  A  B.  Si  igitar  {wtnoola  iemi- 
au>lca  GCH  ia  fita  invcrfb  ad  hneam  AB  ddcribatnr, 

SundhuBNincidere  poteft  in  punftmu  1  Panbolac  Iniic 
etur  nie  iicas  invemis  Ac£,  8c  ducancnr oontiifflences 
irSjEWjANXMJ-;  item  lines  WLY,WZM. 
Erit  ex  naturi  parabolae  faajos  OS  =  j  OC,  F  W  = 
iTC,&QT  =  jQC.  Eftattcem&FD=iFC; 
ondeTDyDE,  &DW iont  sqaaks,  Sc  xa^ika  &b 
F  E  W  redos  :  Jk,  com  EL  iit  =  SM>  enmc  &  a&- 

f£  fob  EWLiEWM  aeqaales.  <^mam  antem 
MFlinds10,NQ.paialidacft,  &linec  OCFC 
QC  fimi]iter  diyiduntar  in pondis  S, W,T> eric  WLY 
contii^end  I  5  r  parallda,  Sc  W  Z,  M  condngenti 
ANT.  Eft  ig^tnr a^us  iiib  W  Y  D  =  angdo  ibb 
ir^,  i&angalusrabwZD  =  aogdofab  NAD  = 
aamjlo  fiib  iJ^r.  Potro  com  asmii  iA  EW  L, 
EWM  iut  aeqnales,  &  Jangdi  li£  DEW,DWE 
ctiam  eouales  propter  linearom  D  W,  D  E  aeqnalitatem, 
eric  angolas  Tub  Y  W  D  =  angolo  lirf>  W  Z  D.  Ideo- 
qvc  aiiealus  liib  CDB,  4}ui  aeqnalis  eft  famnue  angolo- 
rum  Tub  WYD  Sc  Tub  YWD,  sequalis  eric  fiimnuB 
ai^oramiubir/j  &fab  I/T,  "'"""^m  angolo  fid> 
TlS^  xqoalis.     Q.  E.  D. 
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VIII.  Jn  Account  of  a  |8ooiL  intittdedy  Hartno- 
nia  Menfuraram,  five  Analysis  £c  Symhefis 
per  Kacionum  &  Anguloram  menfuras  pro- 
mocae :  accedunc  alia  Opufcula  Mathema- 
cica  :  per  (^erum  Coujmm,  Bdidic  &  auxic 
(^ohertus  Smith,  Coll.  Trin.  Cantab.  &,  Reg. 
Soc.  Sociusj  Aftronomije  &  Expenmentalis 
Philolbph.  poft  Coufatm  pKofeflbr.  CtouM^^ 
1711.  in  4C0.  Proftant  4pud  Bibliopolas 
Londinenfes. 

TH  E  Book  conMs  of  duee  Pares.  In  tbe  fiifl^ 
called  Logometria,  the  Author's  chief  De%a  is 
to  fliew  how  that  fort  of  ProblemSt  which  are  oually 
reduced  to  die  Qaadratare  of  the  Hyferkois  and  £a 
liffiSi  may  be  rednced  to  the  the  M^dures  of  Ratio's 
and  Ajieles ;  and  afterwards  be  fblved  more  readily 
by  the  Canons  of  Ix^prithms  and  Sines  and  Tai^ents. 
He  defines  the  Motfiires  of  Ratio's  to  be  quantities  of 
any  kind,  whole  Magnitudes  are  analogous  to  the 
Mamitudes  of  the  R^o's  to  be  meainred.  In  diis 
Sei&  any  Canon  of  Lc^arithms  is  a  Syftem  of  nume- 
xalMeafiires  of  the  Ratio's  of  the  abfblute  Numbtts  to 
an  Unit :  The  Parts  of  the  Afymptote  of  the  L<^iftic 
Line*  intercepted  between  its  Ordinatesi  are  a  Syftem 
of  Linear  Moifiires  of  the  Ratio's  of  thoie  Ordtnates : 
The  Areas  of  an  Hyperbola,  intercepted  between  its 
Ordinates  to  the  Afymptote,  are  a  Syftem  of  Plane 
Meafures  of  the  Ratio's  of  thoie  Ordinates  :  And  (ince 
diere  may  be  infinite  Syftems  of  Meafures  according 

as 
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as  various  kinds  of  Quantities  »xt  made  ufe  o^  fuch  as 
Numbers,  Time,  Velocity,  and  the  like  }  or  accord* 
ing  as  the  Meaiiires  of  any  one  Syftem  may  be  all  in- 
creafed  or  diminifbed  in  any  given  proportion ;  in  luch 
Variety  much  Confufion  may  poflibly  arife  as  to  the 
Kind  and  abfbluce  Magnitudes  of  particular  Meaiiires, 
which  happen  to  £dl  under  Confideration.  Our  Au- 
thor very  nappity  removes  this  Difficulty  ^  by  fhew- 
ifig  that  the  Nature  of  the  SubjeA  points  out  the  Mea- 
iure  of  a  ceruin  immutable  Ratio  for  a  Modulus  in  all 
Syftems,  whereby  to  decermine  the  Kind  and  abfolute 
Magnitudes  of  all  other  Meafures  in  each  Syftem. 

Theiirft  PropofielQiiis  to.  find  theMeaiure  of  any 
propofed  Ratio.  This  he  confidns  in  a  way  fb  fimple 
anogeneral,  as  naturally  leads  to  the  Notion  and  De- 
finition of  a  Modulus ;  namely,  that  it  is  an  invariable 
Quantity  in  each  Syftem,  which  bears  the  fame  Pro- 
portion to  the  Increment  of  the  Meafiire  of  any  pro- 
pofed Ratio,  as  the  increafinc  Term  of  the  Ratio  bears 
to  its  own  bicremeht.  He  then  fhews,  that  the  Mea- 
fiire of  any  given  Ratio  is  as  the  Modulus  of  the  Sy- 
ftem,  from  whence  it  is  taken  :  and  that  the  Modulus 
in  every  Syflem  is  always  equal  to  the  Meafure  of  a 
certain  determinate  and  immutable  Ratio,  which  he 
therefore  calls  the  Ratio  Modularis.  He  fhews  that 
this  Ratio  is  exprefled  by  thefe  Numbers  x,7i8i$i8 
Sfr.  to  I,  or  by  i  to  0,3^78794  ^c.  So  that  in 
Briggs^s  Canon  the  Logarithm  of  this  Ratio  is  the 
MomIus  of  that  Syflem :  In  the  Logiflic  Line  the 
given  Subtangent  is  the  Modulus  of  that  Syflem :  In 
the  HyferboU  the  given  Parallelogram,  contained  by 
an  Ordinate  to  the  AfVmptote,  and  the  Abfcifs  fi-om 
the  Center,  is  the  Modulus  of  that  Syflem  :  ^and  in 
other  Syflems  the  Modulus  is  generally  fbme  remark- 
able Qpantity.  In  the  fecond  Propofition  he  gives  a 
^  conciie 
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conciic  uncommon  Method  for  calculating  Briggs*s 
Canon  of  Logarithms ;  together  with  Rules  for  finding 
intermediate  Logarithms  and  Numbers,  even  beyond 
the  Limits  of  the  Canon.  In  the  3d  Propofition  he 
conftrui^s  any  Syftem  of  Meaiures  by  a  Canon  of  Lo- 
garithms; not  only  when  the  Meafure  of  fbme  one 
Ratio  is  given,  but  alio  without  that  7)afumj  by  feeking 
the  Moauhis  of  the  Syftem  by  the  Rule  abovemen- 
tioned.  In  the  4th9  5'th,  and  6th  Propofitions  he 
fquares  the  Hyperbola^  defcribes  the  Logiftic  Line  and 
Equiangular  Spiral  by  a  Canon  of  Logarithms,  and 
Ihews  ibme  curious  Ufes  of  thefe  Proportions  in  their 
Scholia.  Take  an  eafy  Example  of  tne  Logometrical 
Method,  in  the  common  Problem  for  finding  the  Den- 
fity  of  the  Atmoiphxre.  Suppofing  Gravity  uniform, 
everyone  knows,  that  if  Altitudes  are  taken  in  any  A- 
rithmetical  Progreflion,  the  Denfities  of  the  Air  in 
thofe  Altitudes  will  be  in  a  Geometrical  Progreflion  ; 
that  is,  the  Altitudes  are  the  Meaiures  of  the  Ratio's 
ofthe  Denfities  below  and  in  thofe  Altitudes,  andfb 
the  difference  of  any  two  Altitudes  is  the  Meafure  of 
the  Ratio  of  the  Denfities  in  thofe  Altitudes.  Now 
to  determine  the  abfblute  or  real  Magnitude  of  thefe 
Meafiires,  the  Author  fhews,  a  prior t^  that  the  Mo^ 
duius  of  the  Syftem  is  the  Altitude  of  the  Atmo- 
^hasre,when  reduced  every  where  to  the  fame  Denfity 
as  below.  The  Modulus  therefore  is  given  (as  bear- 
ing the  fame  Proportion  to  the  Altitude  ofthe  Mer- 
cury in  the  Barometer,  as  the  fpecific  Gravity  of  Mer- 
cury does  to  the  fpecifick  Gravity  of  Air)  and  confe- 
quently  the  whole  Syftem  is  given.  For  fince  in  all 
Syftems  the  Meafiires  of  the  lame  Ratio's  are  analo- 
gous among  themfelves  ;  the  Logarithm  of  the  Ratio 
ofthe  Air's  Denfity  in  any  two  Altitudes  will  be  to  the 
Jlib^/f^x  of  the  Canon,  (that  is,  to  the  Logarithm  of 
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the  Ratio  Modularis  defined  above,)  as  the  difference 
of  thofe  Altitudes  is  to  the  aforefaid  given  Altitude  of 
the  homogeneous  Atmofphasre.  ^ 

He  concludes  the  Logometria  with  a  General  Scho- 
lium^ containing  great  Variety  of  el^ant  Conftru- 
dhons  both  (.ogometrical  and  Trigonometrical ;  fuch 
as  give  the  Length  of  Curves  either  Geometrical  or 
Mechanical ;    their  Area's  and  Centers  of  Gravity  ; 
the  Solids  generated  from  them,  and  the  Surfaces  of 
thefe   Soli&;    together    with    ieveral  curious  Pro- 
blems in  Natural  Philofophy,  concerning   the  At- 
tradiion  of  Booties,   the  Denfity  and  Refiflance  of 
Fluids,  and  the  Trajed;ories  of  Planets.    Several  of 
thele  Problems  have  two  Cales  ;  one  conftrudcd  by 
the  Mealiire  of  a  Ratio,  and  the  other  by  the  Meafure 
of  an  Angle.    The  great  Affinity  and  l>eautiful  Har- 
mony of  ue  Meafyres  in  thefe  Cafes,  has  given  occa- 
fion  to  the  Title  of  the  Book.    The  Meafures  of 
Angles  are  defined  Quft  as  the  Meafures  of  Ratio's)  to 
be  Quantities  of  any  Kind,   whofe  Magniaides  are 
analogous  to  theM^itudes  of  the  Angles.    Such  may 
be  the  Arcs  or  Sedors  of  any  Circle,  or  any  other 
Quantities  of  Tim^  Velocity,  or  Refiflance,  analo- 

§ous  to  the  Magnitudes  of  the  Angles.  Every  Sy- 
:em  of  thefe  Meafures  has  likewifc  its  Modulus  nomo- 
geneous  to  the  Meafures  in  that  Syflem,  aud  may  be 
computed  by  the  Trigonometrical  Canon  of  Sines  and 
Tangents,  jufl  as  the  Meafures  of  Ratio's  by  the  Ca- 
non of  Logarithms  ;  for  the  given  Modulus  in  each 
Syflem  bears  the  fame  Proportion  to  the  Meafiire  of 
any  given  An^le,  as  the  Radius  of  a  Circle  bears  to  an 
Arc  which  fubtends  that  Angle,  or  the  fame  as  this 
conflant  Number  of  Degrees  5'7,2.95'7795'i30  bears  to 
he  Number  of  Degrees  in  the  faid  Angle.  Upon  the 
i^hole  our  Author  thus  expreflcs  himfelf,  /.  35*.  "  Ex 

^  addu(%is 
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^  addudis  hadenas  exemplis,  Geometris  integrum  eric 
^  de  methodo  noftri  judicare  ;  quam  quidem,  f\  pro- 
^  ba  flierit,  ulcerius  excolere  peigenc  &  excolendo  la- 
^  tins  promovcbunr.  Pacec  utique  campus  amplifli- 
^  mus  in  quo  vires  iuas  expend  poterunt,  prasferrim  fi 
^^  Loeomecriae  Trigonomecriam  infiiper  adjungant, 
^  quibus  miram  quandam  affiniratem  in  fe  invicem 
^  euntibus  incercedere  norabam.  Hiice  quidem  prin* 
^  cipiis  baud  facile  crediderim generaliora  daripofle ; 
^  cum  tota  Mathefis  vix  quicquam  inuniverfb  iuo  am- 
^  bitu  compleclbicur  prxter  Anguiorum  &  Rarionum 
^  Theoriam.  Neque  £me  commodiora  iperabit,  qui 
^  animadverteric  effedlionis  £icilicatem  per  amplifll- 
^  mas  illas,  omnibuique  luis  numeris  abfblutas^  rum 
^  Logariciimorum^  tum  Sinuum  &  Tangentium  tabur 
^  las  ?  quaS  anteceflbrum  noftrorum  laudatiflimac 
^  fblertix  debemus  accepcas.  Uc  vero  tanti  beneficii 
^  uberior  nobis  exfiirgat  frudbis,  id  nunc  exponendum 
^  reftac,  quibus  arcibus  ad  iftius  modi  conclufiones  re- 
^  dliflimi  perveniatur.  In  hunc  finem  Tbeoremata 
^  quacdam  tum  Logametrica  tum  Trigonomerrica  ad- 
^  jeciflem,  qux  parata  ad  uiiim  a(Tervo ;  ni  conlul- 
^  tins  viium  efTet,  quum  ablque  nimiis  ambagibus  ea 
^  tradi  non  podenc,  intadla  potius  prseterire  atque 
^  aliis  denuo  inveftiganda  relinquere. 

Why  the  Author  takes  his  Principles  to  be  fo  gene- 
ral)  will  farther  appear  by  an  Infbmce  or  two.  In  the 
Problem  already  mentioned  he  meafures  the  Ratio  of 
the  Air*s  Denfities  in  any  Altitudes,  by  the  Altitudes 
themielves,  making  ufe  of  the  Altitude  of  an  uniform 
Atmofphxre  for  the  Modulus.  So  likewife  when  he 
confiders  the  Velocities  acquired,  and  the  Spaces  de* 
fcribed  in  given  Times,  by  a  Body  projedcd  upwards 
or  downwards  in  a  refifting  Medium  with  any  given 
Velocity ;  he  fliewsj  that  the  Times  of  Defccnt,  added 


ro  a  given  Time^  are  the  Meaiiires  of  Ratio's,  to  a 
given  Modulus  of  Time,  whoie  Terms  are  the  Sum 
and  Difference  of  the  ultimate  Velocity  and 
the  preTent  Velocities  that  are  acquired  :  that 
the  Times  of  Afcent,  taken  from  a  given  Time, 
are  the  Meafiires  of  Angles,  to  a  given  Modu- 
lus of  Time,  whoie  Radius  is  to  their  Tangents  in  the 
Katio  of  the  ultimate  Velocity  to  the  prefent  Ve- 
locities :  and  laftly,  that  the  Spaces  defcribed  in  De- 
ferent or  Afcent,  are  the  Meafiires  of  Ratio's  to  a  given 
Modulus  oi  Space,  whofe  Terms  are  the  abfblute  ac- 
celerating and  retarding  Forces  aridng  from  Gravity  and 
RefUlance  taken  togetSer  at  the  Begmning  and  End  of 
tfaofe  Spaces. 

This  general  Account  may  fuffice  to  iUuflrate  what 
I  am  going  to  fay  ;  that  fince  the  Magnitudes  of  Ra- 
tio's (as  well  as  their  Terms)  may  be  expounded  by 
Quantities  of  any  Kind,  the  Mathematician  is  at  Li- 
berty upon  all  Occafions  to  chufe  thofe  which  are  fit- 
teft  for  nis  Purpofe ;  and  fuch  are  they  without  doubt,, 
that  are  put  into  his  Hand  by  the  Conditions  of  the 
Problem.  He  may  indeed  reprefent  thefc  Quantities 
by  an  Hyperbola^  or  any  other  Logometrical  "Syflem, 
were  not  his  Purpofe  anfwer'd  with  greater  Simplicity 
by  the  very  Syflem  itfclf,  which  occurs  in  each  parti- 
cular Problem.  And  the  fame  may  be  faid  for  the  Sy- 
flems  of  Angular  Meafiires,  inftead  of  recurring  upon 
all  Occafions  to  Elliptical  or  Circular  Area's. 

As  to  the  Convenience  of  calculating  from  our  Au- 
thor's Conflrudlions,  he  fhews  that  the  Meafures  of 
any  Ratio's  or  Angles  are  always  computed  in  the 
lame  uniform  Way ;  by  taking  from  the  Tables  the 
Logarithm  of  the  Ratio,  or  the  Number  of  Degrees  \n 
the  Angle,  and  then  by  finding  a  fourth  Proportional 
to  three  given  Quantities ;  for  that  will  be  the  Meafure 
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xequired.  The  (impleft  Hyperbolic  Area  may  indeed 
be  fquared  by  the  lame  Operation  taught  in  the  Au- 
thor's fourth  Propofition ;  but  the  fimpleft  Elliptic  A- 
rea  requires  ibmewhat  more :  Thofe  that  are  more 
complex  in  both  Kinds  (which  generally  happens)  re- 
quire an  additional  Trouble  to  reduce  them  to  the  Am- 
pleft  :  to  fquare  them  by  infinite  Series  is  ftill  more 
operofe,  and  does  not  anfwer  the  End  of  Geometry. 
Upon  the  whole  therefore  it  may  deferve  to  be  confi- 
dered,  for  what  Purpofes  fhocdd  Problems  be  always 
conflrad^ed  by  Conic  Areas,  unlefs  it  be  to  pleafe  or 
aflifl  the  Im^^nation.  The  Defign  of  Theoretical 
Geometry  differs  fi-om  Problematical;  the  former  con- 
fifts  in  the  Difco very  and  Contemplation  of  the  Pro- 
perties and  Relations  of  Figures  for  the  fake  of  naked 
Trath ;  but  the  Defign  of  the  latter  is  to  do  Ibmething 
propofed,and  is  bed  executed  by  the  lc3Sk/f//aratusof 
the  former. 

The  Logometria  was  firft  publiihed  by  the  Author 
himfelf,  in  the  Thilofofb.  Tranfad.  of  the  Year  1714. 
No  338.  But  his  Lpgometrical  and  Trigonometrical 
Theorems  abovementioned  were  not  publifhed  till  after 
his  Deceafe.  Thefe  Theorems  make  the  iecond  Part 
of  the  Book,  and  are  calculated  to  give  the  Fluents  of 
Fluxions  (reduced  to  18  Forms)  by  Meafiires  of  Ratio's 
and  Angles ;  in  fuch  a  manner,  that  any  Perfon  may 
perfectly  comprehend  their  Conftrai^ion  and  U/e, 
though  altogether  unacquainted  with  Curvilinear 
Figures,  as  exprcfTed  by  ^Equations.  And  thiis  Cir- 
cumftance  does  alfb  render  the  Application  of  them 
to  the  Analyjis  and  Cdnjlruition  of  Troblems  ex- 
tremely eafy .  Of  this  kind  the  Author  has  given  a 
great  many  choice  Examples  both  in  abflradb  and  phy- 
lical  Problems ;  which  make  up  the  third  and  lad  Part 
of  the  Book. 


The  AathoTi  a  licde  before  hisDeceafe  has  infbnned 
us  (in  a  Letter  of  May  S-  wrote  to  his  Friend  Mr.  Jones) 
**  that  Geometers  had  not  yet  promoted  the  inveile 
•*  Method  of  Fluxions,  by  Conic  Areas,  or  by  Mea- 
**  fures  of  Ratio's  and  Angles,  ib  i&r  as  it  is  capable  of 
«  being  promoted  by  thofe  Methods.  There  is  an 
«  infinite  Field  (fiys  he)  ihll  leferved,  which  it  has 
"  been  my  Fortune  to  find  an  Entrance  into.  Not  to 
**  keep  you  longer  in  Sulpen^  I  have  found  out  a  ge- 
«  neral  and  beautiiiil  Method  by  Mea&res  of  Ratio's 
<*  and  Angles  for  the  Fluent  of  any  Qnantity  which 

«  can  come  mider  this  Form  ^5f t .    j- 

*  which  d,e,faxc  any  conftant  Quantities, « the  vari- 

*  ablcN  any  Index,  ft  any  whole  Number  affirmative  or. 

«  negative,  —  any  Fradion  whatever.  The  Fluents  of 

**  this  Form  which  have  hitherto  been  confidered  are 
,.    Gn— i        ,.     fln+iii— I 

e-\-fz*  e-\-fzin '  '^^^^  you  remem- 

«*  ber  arc  Sir  Ifaac  Newtoifs  two  fiift,  and  fiom 
«  theft  all  his  others  are  eafily  deduced.  And  as  his 
«  irrational  Forms  of  the  quadratick  Kind  are  derived 

*  from  the  rational,    fo  firom  my  general  rational 

*  Form  I  deduce  irrational  ones  of  all  Kinds.    For  in- 

«  ftanee,  if ^  reprefent  any  affirmative  or  negative 
«  Fradion,  the  Fluent  of  any  Quantity  of  this  Form 

"    Jxx  X  e  +/«  »]7,  or  of  this  </i; jB 


'+/«"!' 


/ 


"  X  £±/£."!  '^  and  fo  of  fome  others,  depend; 
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^  theMealiircs  of  Ratio's  and  Angles.  Mr.  Leikttitz 
^  in  the  LeifJicJifs  of  1702,  /.  xi8  and  219,  has  ve- 
"  ry  raflily  undertaken  to  demonflrate,  that  the  Fluent 

«  of  — tjT^  cannot  be  expreflcd  by  Meafiircs  of  Ra- 

^  tio's  and  Angles  ;  and  he  iwaggers  upon  the  Occa- 
"  fion  (according  to  his  ufiial  Vanity)  as  having  by 
"  this  Demonftration  determined  a  Queftion  of  the 
^  greateft  Moment.    Then  he  goes  on  thus ;  as  the 

^  Fluent  of  — — -  depends  upon  the  Meafurc   of  a 

m 

•X 

^  Ratio,  and  the  Fluent  of  - — j upon  theMeafiire 

xx-f-aa 

^  of  an  Angle;  fo  he  had  more  than  once  exprefled 

^  his  Wiflies,  that  the  Progreflion  may  be  continued, 

^  and  it  be  determined  to  what  Problem  the  Fluents  of 

«  ^ —  ,  J^ ,  ^c.  may  be  referred.     His  De- 

x*+a^     x*-\-a* 

^  ^re  is  anfwered  in  my  general  Solution,  which 

"  contains  an  infinite  Number  of  fuch  Progredions. 

"  I  can  go  yet  farther^  and  ihew  him  how  by  Mea- 

^  fiires  of  Ratio's  and  Angles,  without  any  Exception 

^  or  Limitation,  the  Fluent  of  this  general  Quantity 

tf  azz        ^  or  even  this  ^^^ 


**  may  be  had  ;  where  6,  as  before,  reprclents  any  Inte- 

«  gcr,  and  the  Denominator  A  of  the  Fradion  ^  ,  re* 

«  prefcnts  any  Number  in  this  Scries,  x.  4.  8. 16.  3x.S?f . 
^  any  whole  Number  beingdenotcd  by  its  Numerator 
«  ^.  In  truth  I  am  inclined  to  bclievcjthat  Mr.  Lei^- 
«  nitz's  grand  Queftion  ought    to  be    determined 
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^  the  contrary  jWay ;  and  that  it  will  be  found  at  laft, 
"  that  the  Fluent  of  any  rational  Fluxion  whatever, 
"  does  depend  upon  the  Mealures  of  Ratio's  and 
"  Angles,  excepting  thofe  which  may  be  had  in  finite 
^  Terms  even  without  introducing  Meafures- 

Dr.  Taylor  knowing  by  this  Letter  what  the  Au- 
thor had  done,  was  pleaTed  to  propofe  the  Invention 
of  the  Fluents  of  the  two  laft  Fluxions  as  a  Problem 
to  the  Mathematicians  in  foreign  Parts,  ^x.  Ber- 
noulli in  the  Leifftc  A£is  of  17x9./- 1^^^  did  fhew 
accordingly  how  they  are  reducible  to  Conic 
Area's.  The  Editor  has  publifhed  the  Author's  own 
Solution  by  Meafures  of  Ratio's  and  Angles ;  and  upon 
this  Foundation  has  conftruiilcd  new  Tables  of  Logo- 
metrical  and  Trigonometrical  Theorems,  for  the  Fluents 
of  Fluxions  reduced  to  94  Forms,  part  rational  and  part 
irrational.  He  has  like  wife  added  general  Notes  upon 
,the  chief  Difficulties  in  the  Book,  together  with  a  Me- 
thod of  compofing  SyntheticalDemonftrations  of Lo- 
gometrical  and  Trigonometrical  Conftrudions,  illu- 
llratcd  by  various  Examples. 

The  firfl  Treatife  in  the  Mifcellaneous  Works  is 
concerning  the  Effimat ion  of  Errors  in  Mix t  Mathe- 
tnaticks.  It  confifts  of  x  8  Theorems,  to  determine  the 
Proportions  among  the  lead  contemporary  Variations 
of  the  Sides  and  Angles  of  Plane  and  Sphaerical  Tri- 
angles, while  any  two  of  them  remain  invariable.  An 
Example  will  fhew  their  great  Ufe  in  Aftronomy.  The 
Time  of  the  Day  or  Night  is  frequently  to  be  deter- 
mined by  the  Altitude  of  fome  Star.  Let  it  then  be 
propofed  to  find  the  Error,  that  may  arifc  in  the  Time, 
from  any  given  Error  in  taking  the  Altitude.  By  ap- 
plying the  xid  Theorem  to  the  Triangle  form'd  by  the 
Complements  of  the  Star's  Altitude  and  Declination 
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andby  the  CDmplemehc  of  the  Pole's  Elevation,  the 
Author  ihews,  that  the  Variation  of  the  Angle  at  the 
Pole>  and  coniequendy  the  Error  in  TimOi  will  be  as 
the  Error  in  the  Altitude  diieiftly,  as  the  Sine  Oom* 
plemenc  of  the  Pole  s  Elevation  invetiely,  atd  as  the 
Sine  of  the  Scar's  jtsiimuth  from  the  Menchan  in- 
verfely.  Confequentty,  if  the  Error  in  the  Altitude 
be  given,  ander  a  given  Elevation  of  the  Pole^  the  Er^ 
ror  in  Time  will  be  recijpiocally  as  the  Sine  of  the 
Azimiith  contained  by  the  Meridian  and  the  Yettical 
which  the  Star  is  in.  This  Error  therefore  will  be  the 
fame,  whatever  be  the  Altitude  of  the  Star  in  the  iame 
Vertical  %  and  will  be  Icalt  when  the  Vertical  is  at 
right  Angles  to  the  Meridian.  .  But  will  be  abfolutety 
the  lead  in  the  iame  Circumftance,  if  the  Obferver  be 
under  the  JEquator.  In  which  Cafe,  if  the  Error  in 
the  Altitude  be  one  Minute,  the  Error  in  the  Time  will 
be  four  Seconds,  tfthe  Obferver  recedes  from  the 
iEquator  towards  either  Pole,  the  Error  will  be  in- 
creafed  in  the  Proportion  of  the  Radius  to  the  Sine 
Complement  of  the  Latitude  :  So  that  in  the  Latitude 
of  45*  D^rees  it  will  be  $\  Seconds,  and  in  the  Latitudes 
of  j'o  and  J' J' it  will  bc6j  and  6\\  Seconds  relpecSively. 
If  the  Star  be  in  any  other  vertical  Oblique  to  the  Me- 
ridian, the  Error  will  ftill  be  increafed  in  the  Proporti- 
on of  the  Radius  to  the  Sine  of  that  oblique  Angle. 
Laftly,  if  the  Error  in  the  Altitude  be  either  bi^er  or 
left  than  one  Minute,  the  Error  in  Time  will  be  big- 
ger or  lefs  in  the  (ame  Proportion.  Much  after  the 
Bune  manner  may  the  Limits  of  Errors  be  computed  in 
otherCales,which  arife  from  the  Inaccuracy  of  Obfcfva- 
tions,  and  from  hence  the  mod  convenient  Oppo  :tu- 
nities  for  obferving  are  alio  determined. 

The  Second  Treatife  is  concerning  thc^ijfer^Htial 
Method.    The  Author  having  wrote  it,  before  he  had 

B  b  a^^n 


(  MO  ) 

feen  Sir  I/aac  Newton's  Treatife  upon  that  Subj^, 
has  handled  it  after  a  mannef  (bmewhat  diflerent. 

The  Title  of  the  Third  Treatife  is  Canonotetbnh 
or  Goticaning  the  Conftrudion  of  Tables  by  Difie- 
rraces.  It  confifts  of  ten  Propoiltioiis^  mod  admira-^ 
bly  contrived  for  expeditious  Computation  of  inter* 
mediate  Terms  in  any  given  Series.  The  laft  Propo- 
fition,  which  contains  a  general  Solution  of  the  whole 
Defign,  is  this  ;  Dstis/criei  cujufcunque  terminis  a- 
Uquot  aquidiftantilmsy  quorum  hfervafla  /ecanda 
Junt  in  aquales  quotlihetcunq\  fortes^  fro^fitum  Jit 
invenire  terminos  inter ferenaos . 

The  Book  concludes  with  three  finall  TraAs,.  con« 
cerning  the  Defeent  of  Bodies,  the  Motion  of  Pendu- 
hims  in  the  Cycloid,  and  the  Motion  of  Projedilesii 
compofed  in  a  very  natural  and  eafy  manner. 

The  Author  has  wrote  (bme  other  Pieces,  yet  un« 
publtih'd,  which  the  Editor  has  given  an  Account  of 
in  his  Preface  to  the  BooJk. 

The  Reader  will  find  every  Subject:  tr^ted  with  un- 
common Elegance  and  Simplicity. 
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L  OhferVations  upon  a  Foetus,  and  the  Tarts  ofGe^ 
neration  of  a  Sheep.  In  a  Letter  to  the  Royal 
Society,  from  Air.  Lecuwcnhock,  K  ^  5. 
Tranflated  from  the  Dutch  by   Dr.  Sprengell^ 

A  Certain  Butcher  kept,  aboot  a  League  from 
this  Towo,  feverai  young  Wethers  at  Grai^ 
with  one  Ewe,  which  within  two  Years  time  had 
twice  lamb'd.  This  Ewe  being  very  far,  he  re* 
fblv'd  to  kill ;  and  to  this  end  he  brought  it  to  ano- 
ther  Pafture  juft  by  the  Town,  wherene  had  feverai 
other  young  Wethers  ;  but  it  happen'd^  that  among 
them  there  was  one  young  Ram,  which  he  juc^ed  to  the 
be  about  twenty  Weeks  old ;  this  young  Ram  covered 
the  Ewe  in  his  prefence ;  fbon  after  which  the  Butcher 
kill'd  the  Ram,  but  left  the  Sheep  about  five  Days 
longer  in  the  Pafture  before  he  kilrd  it ;  out  of  which 
Sheep's  Belly  he  faid  that  he  cut  x8  Pounds  of  Fat. 
But  obfervingi  upon  opening  the  Ewe,  that  the  Vte- 
rus  was  four  times  bigzer  than  ordinary,  he  brought 
the  Vterus^  with  the  Ovarian  to  me,  afluring  me,  that 
it  was  not  yet  quite  five  Days  flnce  the  young  Ram 
had  coverM  the  Sheep,  and  that  there  was  no  other 
Ram  thereabouts. 

This  Uterus  I  put  in  an  earthen  glaz'd  Pan,  and  co- 
vered it  over,  in  order  to  diSkSt  it  next  Morning,  it 
being  pretty  late  in  the  Evening  when  the  Butcher 
brought  it  me.  I  then  began  firft  to  try  to  penetrate 
into  the  Womb  from  the  Vagina^  with  the  Point  of  a 

C  c  fmall 
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finall  Pair  of  Sciflars,  but  I  found  ic  (b  clofe,  that  I 
could  not  enter  itj»  therefore  I  cut  a  piece  off*from  the 
Womb,  out  of  which  ran  a  clear  Water,  and  within  it 
lay  the />/i^  with  all  its  Coverings^  I  fpread  this 
upon  the  backfide  of  a  ChifM  Tea-Difli,  ai\d  finding 
that  it  ftiil  contaitied  more  Water,  I  made  a  fiuali  In- 
dfion  to  drain  ic^  and  to  let  it  dry,  that  I  might  ob* 
fove  it  the  better.  I  could  plainly  fee  the  Vertebra 
of  the  Neck  and  Back,  as  alio  the  Joints  of  its  Jhort 
Tail ;  I  thought  likewife  that  I  faw  the  Eyes.  But 
when  it  was  quite  dry,  I  could  not  obferve  its  Back- 
bone fb  well  as  before,  when  it  was  as  yet  moift,  tho*" 
the  Painter,  who  made  the  Draught,  and  had  !flia<per 
And  youngs  Eyes  than  mine,  law  the  Bones  of  the 
Back  very  diftiadrly.  My  Defign  in  drying  it  was  to 
cut  it  in  finall  Slices,  that  then  I  mi^bt  the  better  ob^ 
lerve  the  inner  Parts,  for  it  was  fo  extremely  foftand 
tender  when  moift,  that  with  the  Icnit  Touch  its  Parts 
would  be  ctiforder'd  and  confounded.  Therefore  I  cut 
this  Fwtus  into  ftfteen  Slices,  and  obferv'd  them  with 
a  Microicope,  but  could  not  be  very  certain  what  I 
faw.  I  thoiv;ht  that  I  faw  the  Intefhnes,  as  alfo  the 
Bladder  )  and  coming  to  the  Brtaft,  I  fancied  that  I 
faw  the  Heart  \  but  I  faw  and  obftrv'd,  with  a  great 
deal  of  Pleafiire,  that  two  Blood- Veflels  lay  near 
together  in  the  Brain,  and  how  they  were  (pread  into 
Branches.  I  had  this  F<etus  drawn  as  it  lay  in  its  Te« 
guments.  See  Fig.  1.  A  B  being  the  Fmtusy  and 
ACD  E  I  K  and  A  F  G  H  L  K,  the  Membranes 
wherewith  it  was  involved,  in  the  manner  as  I  bad 
(pread  and  tlricd  them,  wherein  the  Bk>od-Ve(Iels,  as 
much  as  polfible,  are  delineated.  Now  fbme  Perfbns 
might  exped,  that  I  ifaoukl  have  iook'd  for  the  Extre^ 
mitics  of  the  Blood- VefTels :  but  no,  the  Blood-Veflels 
^\^vt^  nn  eorl.  as  I  havc  frequently  ftid.   Befides,  they 


become  ffradually  fb  cxc^Htely  fine,  that  the  Blood 
which  pjotes  thro*  them,  ^^  exhibte  no  red  Colour  to 
onr£y«6i  fothatthereiknotracfogtiie  enmn^ 

into  theVeflels  thaic  return  the  olobd  back  to  the 
Heart,  except  in  liyin^  Animals,  where  one  oiay  fee 
the  Blood  enter  into  the  returning  VefTek .  Before  the 
Butcher  g^ve  me  this  Vferusy  he  (oqeezM  it  betwixt 
hi$  f  iosei^  and  told  me  tlut  he  could  feel  nothing  in 
it ;  and  this  I  believe  he  had  done  feveral  times  before^ 
by  which  means  he  tore  ofTthe  Veflcis  by  which  the 
Ffffus  was  faften'd  to  the  Vfems ;  which  I  (qppofe 
was  the  occation  that,  upon  opening  the  Vter 
ruSf  th«  Figtuf  with  its  Coverings  came  io  eafily 
forth. 

I  alio  took  4  Draught  of  the  Tuba  Fallofiana.  See 
Fig.  X.  M  N  O  P.  At  P,  is  the  imaginary  Orifice, 
which  is  thought  to  fuck  the  Egg  from  the  Ovarium^ 
according  to  the  old  abfiird  Notion  ^  at  M  is  ihewn 
where  the  Tuba  increaies  in  Bignefs,  and  at  Q  R 
the  fleihy  Subftancei  which  I  cut  away  from  the  ^te- 
rus.  I  then  had  alfo  cut  ofTthe  fb  call'd  Ovarioj  and 
the  pretended  Ova^  which  latter  were  much  too  his,  to 
think  that  they  could  pafs  upon  Conception  thro'  the 
Tuba  Falloftana.  I  therefore  took  the  length  of  the 
Ftetus  with  a  Pair  of  CompafTes,  and  meafur'd  it  upon 
a  divided  Brafs  Rule,  and  this  I  did  alio  as  to  its 
Breadth  ;  I  then  tpok  the  middle  Number  between 
thefe,  and  multiplied  it  twice  by  itfelf,  to  bring  it  to  a 
Cube  Number.  I  next  took  the  Length  of  the  Axis  of 
^siOvun^  as  it  lay  in  the  Ovarium  inclosed  in  its  Mem* 
branes,  and  taking  the  Cube  of  that  length,  and  divi- 
ding one  Cube  Number  by  the  other,  I  found  that  fuch 
'^XiOvum  was  about feven  times  bigger  that  xi^tFmtuSy 
notwithfbnding  it  had  had  near  five  Days  Growth.  1. 
diew'd  this  Fcstus^  with  its  Covertures,  to  two  Phyfi- 
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cians  and  one  Surgeon,  and  leave  them  the  pretended 
Ovaria  in  their  Hand^  and  mey  agreed,  that  not  one 
Ovum  was  miffing  out  of  the  Uvaria.  Then  I  ask'd 
them  what  they  thoi^ht  >  how  it  was  poifible  that 
fuch  an  Ozmm  could  pais  thro'  the  Falloppian  Tube  > 
Whereupon  the  one  Slid^  that  the  Ovarium  was  quite 
out  of  doors,  and  that  it  was  nothing  but  (bme  flefhy 
Subftance.  But  the  other  £ud,  that  notwithftanding 
this,  ail  Animals  came  from  an  Esg,  and  the  laft  tola 
me,  that  he  believed  that  Tube  to  ^neither  of  a  Sheep 
nor  a  Lamb ;  but  I  fhew'd  them  that  it  was  from  an 
Ewe  which  ae  lead  had  tamb'd  twice,  and  yet  that  the 
Tube  was  neither  thicker  nor  wider  than  the  Tube  of 
a  Lamb.  Here  I  could  obierve  more  than  ever,  how 
hard  it  is  to  brinff  Mankind  off*  from  their  Prejudices, 
when  once  they  nave  laid  them  down  as  Principles. 

After  having  kept  thefe  Ovaria  fbme  Days,  by 
which  means  they  were  pretty  muchihrunk  in  the  dry- 
ing, I  ordered  them  to  be  drawn,  that  the  Bigpefs  of 
the  Eggs  might  be  obfcrv'd.  See  Fig.  3 .  A  B  CD*  E  is 
the  Ovarium^  which  was  on  chat  fide  of  the  ^ferus^ 
in  which  the  Foetus  had  lain.  You  muft  obierve  that 
the  Uterus  of  a  Sheep  is  divided  by  a  Membrane, 
fb  that  rhe  young  ones  cannot  touch  one  another. 
D  £  A  is  the  pare  where  it  was  iaftened.  In  this  Ova^ 
rium  you  may  obierve  around  Protuberance,  which 
is  befet  with  (everal  others ;  this  sreat  Protuberance  is 
what  is  called  an  Ovum.  This  Ovarium  is  not  here 
rcprefented  (b  large,  as  it  was,  when  I  cut  it  ofTfrom 
rhe  Parts  that  it  grew  to.  There  was  befides,  at 
one  fide  of  that  Ovarium j  a  large  round  Body,  grown 
to  the  Ovarium^  which  ^em'd  alio  to  be  an  Ovum. 
This  is  delineated  in  Fig.  4.  F  G,  on  which  there  ap- 
pear'd  leveral  other  little  round  Bodies  protuberant  from 
it.    Now  on  the  other  fide  of  the  Vterusy  there  was  a 
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large  flefhy  Dcominent  Ovum  (as  it  is  called)  which 
might  piaimy  be  obferved  without  a  Microfcope, 
whofe  Bigneis  is  likewiie  drawn  in  Fig.  5*.  at  H  I,  upon 
which  you  may  likewife  obferve  a  finaller  round  Body, 
and  out  of  that  again  other  dill  (mailer  round  Bodies 
appear  protuberant.     After  I  had  quite  dried  thele 
E^s,  reprefented  in  Fig.  3, 4  and  5-,  I  ftill  obferv'd 
more'  and  more  of  the  prominent  round  Bodies  upon 
them,  infbmuch  that  upon  one  of  them,  I  told  /ixteen 
round  little  Bodies,  whereof  fbme,  by  lofing  all  their 
Moifture,  were  funk  in  and  had  a  Dent  in  the  middle. 
Furthermore,  I  cut  thefe  Eegs,  with  a  very  fine  fharp 
Knife,  into  thin  Slices,  andthen  obierving  them  with 
a  Microfcope,  I  faw  Blood-Veflels  in  them,  and  alfo 
other  forts  of  Veflels,  which  I  did  not  take  for  Blood- 
Veflels,  and  among  the  reft  oqe  fb  big,  that  a  Hair  of 
ones  Head  might  enter  it,  betides  abundance  of  others 
exceeding  fmall.     After  many  Obfervations,  i  could 
think  no  otherwife,but  that  the  fb  call'd  Eggs  confiftcd 
of  nothing  but  Vefi^ls,  and  that  the  fupernuous  Moi- 
fture, which  was  fent  to  thefe  E^s,  did  not  circulate 
(except  only  what  was  in  the  Blood- Veflcls)  and  by 
overcnarging  the  VefTels  did  elevate  them  into  thefe 
fmall  Proraberances,  and  fbmetimes  burfbng   them, 
did  thereby  leave  a  Dent  in  the  middle;  which  Dent 
having  been  obferv*d  by  fome  Perfbns,  they  firmly 
believ'd,  that  that  was  the  Place  where  the  Ovum  was 
fuck*d  out,  from  whence  fprung  the  Fcetus,     I  was 
very  forry  that  I  did  not  get  this  Uterus  without  irs 
having  been  fqueez'd,  for  I  do  not  qucftion,  but  that  I 
might  othcrwife  have  plainly  difcover'd  alt  the  Mem 
bers  of  this  Fcetus^  fince  I  could  plainly  obferve  its 
Backbones  even  with  the  naked  Eye,  and  that  in  a  Fee 
tus  nor  of  quite  five  Days  Growth.     I  hope  alter  thi^. 
nobody  will  pretend  to  lay,  that  the  Aniir.al  inVteio 

at 
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Thefc  Obfervations  I  made  in  the  Month  ofSeftem* 
ber^  1718. 
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II.  ObJerVatiofis  upon  the  Callus  of  the  Hands  and 
Feety  hy  the  fame  curious  Gentleman.  Tranflated 
by  John  Chamberlay  nc,  S/'^j 

INtheMonthof  J*^/^w^^,  1719.  feeling  an  acute 
Pain  in  one  of  my  Feet,  at  the  Joint  between  the 
Foot  and  the  little  Toe,  which  I  imagined  to  proceed 
from  the  more  than  ufual  Thicknefe  of  the  Callus 
or  hard  Skin,  upon  that  part ;  I  caufed  my  Servant, 
partly  with  his  Nails,  and  partly  with  a  Penknife,  to 
take  ofTthat  hard  Skin,  and  let  it  fall  upon  a  blue  Pa- 
per, that  I  had  fet  my  Foot  upon. 

This  Callusj  or  hard  Skin,  was  composed  of  little 
fcaly  Shivers  lying  upon  one  another,  and  the  whole 
Piece  was  as  large  as  a  fmall  Nail  of  a  Man's  Hand. 

I  view'd  the  laid  Shivers  thro'  a  Microfcope,  but 
cculd  not  £itisfy  myfelf,  becaufe  they  lay  fb  irregularly 
on  each  other. 

Moreover,  I  took  a  little  Bit  of  the  afbre£iid  hard 
Skin,  laid  it  on  a  clean  Glals-Plate,  fteep'd  it  in  pure 
Rain- Water,  and  gently  dividing  it  with  a  Piece  of  a 
Quill,  I  was  amazed  to  fee  into  what  a  vaft  Number 
of  Particles  it  feparated,  and  that  with  as  much  Rca- 
dinefsi  as  if  they  had  never  been  joined. 


Aktxmtds  I  took  two  or  three  of  the  faid  Particles^ 
of  which  many  were  of  the  Figure  of  a  Weaver's 
Shuttle,   being  broad  in    the    middle  and    pointed 
at  each  End,  with  a  Line  in  the  middle,  like  thofe  up- 
on the  uppermoft  or  outfide  Skin  of  Fruits,  or  of  our 
Bodies,  out  generally  irregular ;  they  were  very  thick 
in  Proportion  to  their  Bignels.    I  took,  I  fay,  two  or 
three  of  the  (aid  Particles,  and  laid  them  on  a  dean 
Glais,  and  put  to  them  a  Drop  of  Water,  as  large  as  a 
coarie  Grain  of  Sand,  and  divided  the  (ame  as  well  as 
I  was  able ;  and  viewing  the  divided  Particles  thro'  a 
Microscope,  I  was  afloniihed  at  the  prodigious  num- 
ber of  exceeding  (mall  Particles  that  occurred  to  my 
Sight,  and  which  were  of  the  fame  Figure  as  before- 
(aid. 

Moreover,  I  took  fome  of  the  thickeft  Pieces  of  the 
homy  Skin,  but  not  half  fb  thick  as  the  Back  of  a 
imall  Knife,  and  flit  them  into  as  thin  Slices  as  I 
could,  and  olaced  them  upon  a  clean  Glafs,  with  the 
Defign  of  oifcovering   the  exceeding  thin  Particles 
lying  upon  one  another ;  and  having  moiften'd  them, 
they  fpread  themfelves  out  further,  and  when  they 
became  dry  again,  they  feparated  into  ieveral  Parts ; 
and  I  obierv'd  likewife  that  each  of  thefe  feparated 
Parts  were  compofed  of  many  thinner  Particles  lying 
on  each  other.    In  order  to  have  a  clearer  Notion 
of  the  Contexture  of  thofe  Particles,  by  which  the 
Skin  of  the  Hands  and  Feet  of  thofe  who  are  inured  to 
hard  Labour,  or  walk  nuich,  increafcs  in  Thicknefs, 
and  is  (urrounded,  I  caufed  a  fmall  Portion  of  the 
afbreiaid  feparated  Particles  to  be  drawn,  as  appears  by 
Fig.  6.  A  B  C  D,  tho'  they  were  not  all  fb  exadt  and 
complear,  as  they  are  rcprefentcd  in  the  faid  Figure  ; 
and  according  to  the  bcft  of  my  Obfervation,  they 
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hacl  all  beenfeparate  Pieces,  and  none  of  themonited 
to  one  another. 

A^ain  1  placed  feveral  little  Pieces  of  this  hard  Skin, 
which  I  had  cut  off  at  the  thicleeft  Part  of  it,  before  a 
Microfcope,  and  moiften'd  them  with  fair  Rain- Water 
when  I  put  them  upon  the  Glafs-Plate,  by  which 
Means  they  acquired  a  neat  Extent ;  and  being  dry'd, 
they  fhrunk  again,  ana  thereby  appeared  in  feveral 
lon^articles,  and  each  of  them  feem'd  to  coafift 
of^ther  long  Particles,  as  they  are  repiefented 
in  Fig.  7.  EFGH.  So  that  EH  orFG,  was  the 
Thicknefi  of  that  Piece  of  thick  Skin,  which  I  had  cut 
through. 

From  this  Obfervation,  I  confider'd  with  myfelg  whe- 
ther one  of  thefe  long  (tripe-like  Particles,  mch  as  ap- 
peared to  the  Eye  at  E  F  or  H  G,  might  not  be  the 
Thicknefs  which,  the  horny  Skin  had  acquired  in  the 
Space  of  a  Month ;  and  whether  the  very  thin  Particles, 
which  appeared  in  filch  a  littleStripe,  were  not  the  Accre- 
tion which  the  hard  Skin  received  in  one  Day.  Thislafl 
mentioned  little  Piece,  reprefented  by  Fig.  7.  was  not 
fb  large  to  the  naked  Eye  as  a  conunon  Grain  of  Sand. 
And  whereas  I  placed  before  a  Microfcope  another 
very  finall  Piece  of  Skin,  that  was  fbmething  thinner 
than  the  former^  I  could  perceive  the  exceeding  thin 
Particles  reprefented  by  Fig.  8.  I K  L  M,  which  were 
the  StratOj  or  Beds,  in  which  the  horny  Particles 
of  the  Skin  lay,  and  fb  compofed  the  Thicknefs 
thereof 

For  my  further  Satisfadion,  I  fent  for  a  Mafbn's 
Servant,  who  was  a  laborious  Workman,  and  cut  out 
of  his  Hand,  where  it  was  moft  thick  and.  brawny, 
two  Bits  of  the  hard  Skin ;  and  then  I  flit  it  into  finall 
Slices,  and  obfcrvcd  eafily  enough  the  thin  Particles 
lying  upon  each  other,  but  could  not  fcparate  the  little 


Scales,  of  which  each  little  Stratum  of  the  hard  Skin 
confifted,  becaufe,  as  I  fancyU  thro'  the  hard  work- 
log  of  the  Man,  the  Particles  of  the  iaid  Skin  were  fb 
prefled  upon  one  another,  and  fb  clofely  joined,  that 
they  could  be  no  longer  ^parated. 

Now  forafmuch  as  the  Hands  of  the  Mafbns  or 
Bricklayers  are  often  covered  with  the  fliarp  Salts  of 
the  Chalk  or  Lime,  which  might  prevent  the  Separa* 
cion  of  the  very  fiiudl  Parts  of  the  hard  Skin ;  I  fent 
for  a  Mafter^Carpenter,  who  was  likewife  a  diligent 
Workman,  and  viewing  his  Hands,  in  order  to  pare 
off'ibme  of  the  Brawn  uiereo^  I  found  them  as  (bit  in 
the  Pahns,  as  if  he  had  never  been  ufed  to  Labour  ; 
upon  which  I  (aid  to  him,  you  wafh  your  Hands  very 
often  I  believe  :  to  which  ne  reply'd,  ten  times  a  Day 
at  lead,  for  I  hate  to  fee  them  foul.  Then  I  fent  for 
a  Ploughman,  who  was  moftly  a  Tiller  of  Corn-Land ; 
this  Pttibn's  Hands  were  very  hard ;  however,  I  cut 
two  Pieces  of  horny  Skin  out  of  them,  which  after  I 
had  done,  I  cut  them  in  little  Bits,  but  they  were  fb 
hard,  that  a  iharp  Knife^  whith  I  us'd,  got  feveral 
Notches  in  doing  it.  And  I  obierv'd  that  the  upper- 
moft  part  of  the  Skin  was  ftdl  of  little  Rents,  and  all 
the  Strata  were  prefTed  fb  clofely  together,  that  I 
could  not  make  any  Difcoveries  therein,  fave  only 
that  the  little  Beds  lay  on  each  other,  and  that  the 
Thicknefi  of  the  Skin  confifted  thereof. 

Furthermore  I  put  the  two  Pieces  of  hard  Skin  into 
warm  Water,  in  order  to  fbften  them,  and  then  to 
feparate  the  Parts  from  each  other,  but  could  not  do  it, 
becaufe  they  were  fo  ftrongly  joyn'd  together. 

I  have  feveral  times  obferved,  in  wafhmg  my  Hands, 
that  when  I  rubb'd  the  Pahns  of  my  Hands  fbrongly 
^Juft  one  another,  with  very  Httfc  Water  betweoi 
them,  fbme  Particles  would  be  rubb'd  oflf  from  the 
SkiDi  and  continue  between  my  Hands. 
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Formy£uther  Satis&dion  in  this  Matter,  I  pat  one 
of  my  Fingers  into  £iir  Rain- Water,  and  With  that 
wafhcd  the  Part  of  my  Thumb  which  is  join'd  to  mv 
Hand ;  after  which  I  rubb'd  both  Finger  and  Thumb 
hard  againft  each  other,  then  I  gently  icraoed  with  a 
Pen-knife,  the  Matter,  which  I  had  ioofen'd  torn  the 
Skin  by  moiftening  and  rubbing  it ;  and  taking  off  a 
little  of  that  which  ftuck  to  the  Knifed  I  put  it  upon  a 
clean  Glafs-Plate,  and  (etting  it  before  a  Microlcop^ 
I  faw  with  Aftonifhment  the  great  number  of  Partides 
of  Skin,  which  lay  fcatter'd  upon  the  Glafs,  but  were 
more  irregular  than  thofe^  which  I  (eparated  from  the 
brawny  Skin  of  my  Foot,  and  which  were  not  ycry 
clofely  preffed  together,  becaufe  I  don't  walk  much,  it 
being  troublefbme  to  me  at  my  great  Age. 

After  this  I  moiften'd  the  back  of  my  Hands,  and 
then  rubb'd  them  ten  or  twelve  times  againft  each 
other,  and  having  &  doae^  I  (craped  o^  with  a  Pen- 
knife veiv  gently,  fbme  of  the  Matter  which  I  had 
looien'd  oy  rubbins; ;  and  placing  it  on  a  clean  Glafs^ 
I  view'd  it  with  a  Microfcope,  after  having  (eparated 
the  Particles  of  the  (aid  Matter  from  each  other  with 
a  little  Water,  and  diicove^d  abundance  of  litde  Scales 
which  come  offoiir  Hisuids. 

Foraimuch  as  the  Skin  of  my  Hand  is  in  no  part 
thicker  than  that,  which  is  upon  my  Thumb  ne^t  to 
the  Nail,  having  in  toy  advanced  Age  chiefly  uied  my 
Thumbs  ih  the  Examination  of  Microfcopicai  Ofc^edts, 
I  made  one  of  my  Thumbs  a  little  moift,  and  rubb'd 
the  other  againft  it,  and  placed  the  rubb'd  olTMatter 
before  a  Microfcope^  thro*  which  I  obferv'd  (uch  a 
rodigious  NufltAtr  of  Particles,  like  tho(c  rcprcfoited 
y  Ftg.  6.  A  B  C  D,  but  all  irregular,  that  no  Man 
can  coiaccive  it  without  having  (ecn  it. 

Now 
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Now  as  we  find,  that  liich  a  Quantity  of  Particles 
is  ieparated  from  the  Hands,  and  is  daily  renewed  in  a 
well  conftituted  Body ;  we  mufl;  conclude,  that  we 
eat  ieveral  of  the  (aid  rubb'd  off  Particles  in  our 
Bread,  and  that  they  turn  to  Nouriihment;  and 
I  am  of  Opinion,  that  there  is  hardly  any  Food  pre- 
pared for  us,  efbecially  fiich  as  pafjes  pretty  much 
thro'  the  Hands,  out  that  fbme  of  the  ruob'd  off  Par- 
ticles are  mix'd  therewith,  efpecially  when  they  knead 
Dough  from  Meal  or  Flower ;  and  ftili  more,  when  the 
Bakers  knead  with  their  Feet,  as  in  making  of  Rye- 
Bread. 

Since  thefe  Obfervations  concerning  the  Fridion  or 
rubbing  of  my  Hands,  I  take  more  notice  thereof, 
when  I  wafli  and  dry  them,  than  formerly ;  and  I  (land 
amazed  at  the  numerous  Particles  that  daily  feparate 
themfelves  from  my  Hands,  and  grow  on  them  again ; 
and  at  the  particular  Provifion,  that  is  made  for  pro- 
ducing thefe  Particles,  in  the  Palms  of  our  Hands  and 
Bottom  of  our  Feet,  whereas  we  do  not  by  far  meet 
with  fiich  a  Quantity  of  Particles  conftantly  produced 
in  other  Parts  of  our  Body  ;  for  if  we  obfcrve  thole, 
who  work  much  with  the  back  of  their  Hands,  we  fhall 
not  meet  with  any  of  that  hard  Skin  we  have  been 
(peaking  of,  but  only  a  kind  of  Tumor,  or  rifing,  as 
the  Dry-fhecrers,  or  thofe  who  drefs  Cloth,  have  upon 
their  left  Hands. 

In  (hort,  the  Manner  of  the  Produdion  of  thefe 
finall  Particles  will  be  a  Myftery  to  us,  though  our 
Hands  and  Feet  mull  be  fortified  with  fuch  a  Matter, 
to  enable  them  to  fupport  all  that  Force,  and  Preflurc 
which  they  are  obliged  to  undergo. 

"Delft,  July  7. 
1711. 
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III.  De  Fra£tionibus  Algebraicis  Radicalitate 
immunibus  ad  Fra6fciones  Simpliciores  re« 
ducendis,  deque  fummandis  Terminis  qua« 
rumdam  Serierum  xquaii  Intervallo  a  fe 
diftantibus.  Auftore  Abrahamo  de  MoiVrey 
5.  R.  Socio. 

Eraditiffimo  Viro  JOHANNI  MAC  HI  N^ 
Sodecatis  Regalis  Secrecario,  A.  de  Moivre^  S.  P. 

-^'^  ram  Regali  Societate  s*  Maii  17x0,  exhibitis^ 
quibus  eodem  diemanum  affojuerunt  Secret  arii.  Tars 
altera  hantm  Cbartammjam  fer  biennium  apudCl. 
Vrajidem  repqfita  fuerat  i  continebatautem^emM* 
ftratitmes  TropoJitioHum  quarumdam  in  Libra  a  me 
jlnglice  emijfb  qui  infiriftus  efty  The  Doctrine 
ofChances.  Tars  altera  continebat  explanatith 
nem  uberiarem  ^emanftrationum  quas  Prior  tevius 
tetigerat.  Jamcum/kfius  me  infligafti  ut  fekRas 
Trapofitiones  quafdam  ex  his  Chartis  dejtmftas  fub^ 
lici  juris  facerem^  utpote  exiftimans  in  ilhsquadam 
reperiri  aua  ad  res  major  is  moment  i  e^uamjtt  Jhecu- 
latio  ludorum  afflicari  pojjint ;  hutc  tuo  dejiderio 
tandem  obtemperOy  idque  eo  libentius^  quo  mibi  videor 
jure  ali^o  a  Te  it  idem  imfetrare  foffe  ut  fulcherri-^ 
ma  tua  tnventa  in  Tublicum  froferre  diutius  non  re • 
lueferis.    Vale, 

a  Aogiift 
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PROPOSITIO    I. 

Sip  Fraah  quMet  iJex^-fxx^gx^Scc.* 
cujus  Numerator  fit  data  ^uantitas^  &  7)enomina- 
tor  fit  Multinomium  utcunque  comPofitum  ex  datis^ 
i,Ci^g,&c.  ^  indeterminata  X9  aicoFraBionemJu- 
fradi^amadFraltionesfimpliciares  reducibilemfore. 

Cajiis  Trimus. 

Sit Fraftio propofita  j^^x+/xx '  -"^^ ^^^^^ 

nomihatorem  i^^ex  -^fx  xzzOf  (intque  — >  — ■  ra- 
iftios  iEquationis,  five  fiido  xx^^e  x+/z=. 0^ 


fint  tihh  iadices  Aqaationis  novae,  nc  A  = . , 

atque  B  =  — —  >&  eritFra^o  propofita  asqoalisium* 

A        .      B 
I  — *i9»;r      I— /^ 

Cajus  Secundus. 

Fradio  propofita  YZITlTfJinr^gJ' '  ^" 
eacni  x*^exx+fx  — ^  =  «,  fintqoe  »,/,  ^,  ra- 

dices  iftius  fiquatUmi?,  pone  A  =  ===—===, 

B  = 
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B  ^  J— ^-^ — ==?>  C  =3  == ==1. ;    & 

erit    Fradio    propofita     «qualis    (amms  - 


wx 


C^^  Terthf, 

SitFradiopropofica ,  ^  '     .  .  ,    j^ 

Fiogarar  jp*—  ^  x»  +/jf  at  — ^^  *  +  i&  =  e,  fintque 
««,/,  q^  s.   Radios  ^as  iBquatione^  pone  A  = 

£1 


w* 
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•  V.  ■ — -^  ,    ■  ■     ■     ^  .  ■■     ■  ■  s    U   IS 


—  I   erkqae  Fradio  propofita 


asqoalis  fumms f-- -— + J. 

^  I WAT    *^l-i-/X~I-— -tf4f     ^ 

D 

Q/Srx  partus. 

Sit  Pradid  propofita '  ^  ^ rrr-i — r- . 

*    '^        i"—ex-\~fxx — gx^-i-bx*'--kx'* 

fingacnr  ir' — ex^-j-fx*  —  gx  x-\~h  x  — i  =  «,  fmt- 
it^  ^/>  ^  <%  '}  Radi^siftias  acqnatioiiis ;  pone  A  =;: 

m*^f  xm^^q  xm-^s  xm^—i       jp-^-m  x/ — ^ 

x/ X 


D  == =i>  E  =  == 

J  —  »  XX — /  KJ — q  xs  —  t  t — m' 

.    EricqueFradbo  propofita 
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«qittlis  fiimmae,  ^p-;:^  +  jTr^+ Y^T^^ + 

^      _L. = — .    Lex  Redadionis  ita  uno  intui. 

1 — x*  '   1  — X  * 

ta  le  prodit,  tamque  facilis  eft  illins  oontinuatio  at  in- 
utile foret  iilam  verbis  explanare. 

Corollarium    I. 

Si  Radices  omnes  fmt  squales,  non  poterit  Fra<^a 
propofica  redud  ad  fimpliciores. 

Corollarium    If. 

Si  Radices  aliquas  fiht  squales,  alias  vcro  inxquales, 
poterit  rcduci  fradlio  propofita  ad  fimpliciores ;  litv.g. 

fradio  propofita  ^_\^  ^y^^ x-^gx^'  ^*^^^"^ 
ut  pMefcriptum eft  x^-^exx  +fx  —g—o.  Sint 
Radices  iftius  aEquationis  «f,/,  f,  quarum  m  &/  fint 
«quales  :  enmt  fradiones  fimplices  in  quas  refolvitur 

1ft  w  _      .    ________ 


addantur  du«  priores  in  unam  fummam,  03  enc  lumma 

(divifis 


(x64) 

(divifis  Namcfatore  &   Dcnominatofe  per  m  — /) 

■ — : —  s    five 

m  —  y    xj^  —  q   4-1 — mx  x  %  .^ ^  x 

mm^^xfrn-^mrnqx  « 

;  five 


K  1  —mxy         m  —  q  XI  — mx\ 


qm 


\  adcoquc  Fraiftiones  reduAae 


eranc 


^1   XI  —  mx\ 

qm 


+ 


»__Jf  XI— «Mp|*  »_y*   XI«_»*|* 


fl*   XI  — J^AP 


CoroUariMm    III. 


Si  Fradiones  (implices  in  qaas  rdblyitur  Fradio 

opofica  involyant  Qaantitaces  inu^inariaSy  cone  qmc- 

^»td  eft  imaginarii  iemper  deftraecur  per  additionem 

doarum  vel  planum  fn^omun  xramexo  pari  fiun* 


pcarum 


CorolUrsMm    IV. 


Ex  combinadone  ■  FradHonmn  iunplicium,  &  apca 
limicatione  Radicum,  plorima  fbborientur  Theoremata 
in  quibus  ineric  concinnitas  qosdain  minime  afi>enian> 

da Exi.  fit fiaak, propofit,  ,_,^'        ^^^. 

fedoquc  ut antea **  —  / x*  +fxx-^gx  +b=o, 
Sint  iw,/,  qy  s.  Radices  Aquadonis,  fincque  Fra^o- 

ncs  in  quas  leiblyicur  propofica,  — ^ l ^ 


(  yir  ) 

+  n~r;  +  : — rr-    PonaBr^  =  — «»,  MM 

j=— ;^;    adda&tiir  fimol  4]nae  prioreSy    itemque 
dae  poftwiorcMb   &  reducttur  fi:a(3:io  propofiu  ad 

-     ■       — >  fi  vcro  ponacur  /  =:  — 1»,  at* 

que  X  =:  — -  j^,  &  addantur  doas  priores,  icemquc  duae 
polteriorts,  redocetur  FnuStio  propofica  ad  z: 


mm 


m ff 


99 


K  J -^» »^  ^        ff  —  mm  X  I  —  qqx X 

P  R  O  P  O  S  I  T  I  O     11. 

Si  Jit  Fraffio  qudtlihet  cujus  Numerator  Jit  data 
iSHthaSj  ^  Denominator  fit  Trimmium  vel  ^a- 
inomium  vel  ^inquinomiumy  &c.  radicalitate  non 
affectum  &  utcunque  comfojltum  ex  dafisj  i,  e,  iy  g,  h, 
&c.  ^  indeterminata  x  atque  dividavor  Numerator 
fer  Denominatoremy  ut  habeavur  Series  Injinita ; 
dicofore  utj  Ji  fumantur  Termini  quilibet  ijiius  Je- 
riei  aqualihus  intervallis  a  fe  invtcem  dijiantibus^ 
Jeries  injinita  Inde  rejultantes^  Jummabiles  future 
Jint. 

Exemflum  I. 

Sit  Fradio  propofita  ■ ;   reducatur  ilia 

£  e  ad 


(  i<8  ) 

adferiem  infinium,  nempe  ad  i+^  +  ^J>f^+3  ** 
-f  SX^+  8 x*+ 13  ^*  +  2^1  ^^  +  34^'  S?^.  iiunantur- 
que  termini  omnes  alcerni^  incipiehdo  a  primOf  itidem- 
que  iumantnr  Termini  omnes  aitemi,  iixcipipndo  a  fe- 
cundo,  hincque  conficiantnr  feries  bina^ 

Videlicet,  1  +  1^^+ j:x^+i3^*  +  34^*^^- 
X+3X'  -rSx^  +  xix'-f  fj^c^afr. 

Fingatur  Denominator  Fradionis  propofitas,  1  —  x 
— jif  j^  =  0,  jam  com  indices  poteftatum.  indeterminatas 
4r,  in  novis  ^iebus  ie  invicem  fuperent  communi  dif- 
ferentia x,  pone  XX  =  :^  atque  ope  duarum  asqua*- 
tionom  i— x  —  xx  =  ^,  Sex x^nZy  extermine- 
tur  X ;  fietque  i  —  3;b+;b;c=:^;  jam  nunc  refti- 
tuatorx,  &  erit  i  —  ixx'\-x^z=io\  dividatur  haec 
sequario  per  primam,  quotiens  erit  i+at  —  xxi 
fumantur  alternatim  Termini  quorienris,  propter 
Terminos  alternatim  fiimptos  in  ferie  propoHca, 
hincque  orientur  fiimmas  duas,  i — xx^  Scx;  confti^ 
tuantor  has  iummas  Numeratores  Fradlionum  duarum 
quarum  conmiunis  Denominator  fit  i  —  ixx-i-x^. 

I  ^^^  X  X  X 

eruntque -j— ;  & ^  ^^1     .  fummx  re- 

^     I  —  ixx-f-x^      X  — 3xxi-x* 

ipedHvae  novarum  Serieram. 

Exemflum  II. 

Si  vero  defiderentur  fiimmas  terminorum  intervallis 
binis  a  fe  diftantium,  fiat  ut  prius  i  — x  —  xx  z=zO^ 
jam  cum  indices  poteftatum  in  novis  feriebus  fe  invi* 
cem  fupcrunt  communi  diflerentia  3,  ponatur  x^  =:  z^ 
&  fiet  I  —  4  jc  —  jc  ;5  =  ^,  atque  reftituto  x,  fiet 
I  —  4  x'  —  X*  =  ^  ;  dividatur  i  —  4  x'  —  x^  per 
I — X  —  xxy  quotienserit  i-f-x  +  xxx  —  x'-f  x*, 
cajus  termini  ordinatim  fiimpti  ad  intervalla  bina,  tres 

conficienc 


(  i69) 

confident  lummas,  videlicet,  i  —  4f»,  4f  +  jc^,  x  ;^  x^ 
qux  figillatim  iumptas,  eiunt  illas  Numeratoresi  trium 
Fradionum,  quibus  d  apppnator  communis  Denomi« 

aator  z  — -  4  x^ — «%  cnmt  tres  Fradiones, 


—4  «'—*•, 

rum  omnimn  binis  intervallis  a  (e  diltantiom,  incipien- 
do  reipe&ive  a  primo,  fecundo  &  tertio  Xermino  ;  at- 
que  eodem  metnodo  coUigere  licet  fummas  tenx^no- 
rum  temis  vel  quaterais  vel  quinis  intervallis  a  fe  di- 
ftantibus,  five  denominator  fit  quadrinomium,  vel 
multinomium  qqodcunqne  ex  terminis  finitis  compo- 
fitum. 

PROPOSITIO    m. 

Si  dividatur  Anitas  ferTrintmium  utcunque  com^ 
fojitum  ex  datis  i,  e,  f,  g,  &c.  &  indeterminata  x ; 
dico  Terminum  ^uemvis  Seriei  ex  hac  divifione  rejul^ 
t ant  is  J  ajjignahtlemfore. 

Sit Trinomium  i  —  ex -{-fxx  finge x x  —  e jr-f- 
f-zzo^  fmt  mScf^  radices  iBquationis  ;  fit  /  -f  i  lo- 
cus termini  defiderati,  hoc  eft  exprimat  /  intervallum 
inter  primum  Terminum  &  Terminum  quasfitum,  fac 

A  =     ^  .  B  =  ^ — .    Et  erit  Terminus  defidc- 
m  —  f         /— » 

tus  Aw'+B/  y^. 

Eodem  modo  fi  dividatur  Unitas  per  quadrinomium 
i^^ex-hfx  X — ^  x',  pone  x^ — exx+fx—^ 
g:=:  Oy  fintque  m^^^  q^  radices  iEquationis,  fac  A  = 


f^ 


(  170  > 

Et  crit  T 


defxientns 

Ani'+BZ+Cj^  xx^3  &  lex  ttdcm  obtiiict  pro  mill- 
tinomiis  quibuicunque. 

PROBLEM  A. 

A  fif  B  qmrum  7)exteritates  Jint  in  rat  tone  data 
videlicet  ut  ^  ad  by  ea  conditione  ludantj  ut  quoties 
A  ludum  unum  vicerity  B  tradat  iffinummum  unum : 
quoties  vero  B  vicerity  A  tradat  ifjl  nummum  unum  : 
JS  nonp^ius  ludo  dejiftanty  quam  eorum  alter  nummos 
omnes  alterius  lucratus  fuerit ;  quaritur  quantum 
frohabile  futurum  Jit  ut  certamen  intra  datum  ludo^ 
rum  numerum  x,  vel  ex  fir  ante  ilk  numerOy  finiatur. 

Cajiis  Trimus. 

Sit  n  numenis  nmmnorum  quos  uterque  CoUulbram 
habeat ;  fie  etiam  n  numerus  par,  ponacurque  azdb 
habere  rationem  xqaalicaris. 


(  l^l  ) 

Cenero  D,  Intervallo  D  A  =  x,  ddcribator  Semi« 
drcomferentia  AM  Z  qi;uBidiyid«car  in  tot  partes  x- 
quaies  quot  font  anitates  in  fh  tunc  ex  primo  H,  terdo 
K,qainto  M  &c.  Scmfaxi  quoqoe  dtvifioak  termino, 
demittantor  ad  diaaieCRun  perpendienU  HB,K  C,MD, 

OE,  Q.F  &c.  ponatur  O  =  "°.    ..-.  — .— r- 

^         ^      AB**+*      AC**  +  ' 

DM*"*"       EO*"*"'       OF*"'*' 

"^ T*^^       ix-t-t  "^  ^  ««^,  &c.  donee 

AD'^'       AE"+'       AF*^^' 

ibos  omiies  «3f haariantnr :  qw>£i£tOi  erit  probabilitas 
certamiais  linien£  inera  kidos  aoa  plnres  qmm  x,  ad 

probabilitatem  non  finiendi,  ut  x         « •—  Q,  ad  O, 
accurate. 


CorolUtrium    I. 


AD 

negledis  caereris,  habebitur  approximado  fiii&cieiis 
force  fit  x  numerus  valde  exiguus. 

Exemflum. 

Sit  n  numeras  nummorum  quos  uterque  Collafotum 
habeat  =  lo.  Sit  etiam  x  =.  y6.  Si  fumatur  pro  Q^ 
primus  terminus  &  negligantur  ca^eri,  invenietur  pro- 
Dabilitas  certaminis  finiendi  intra  ludos  non  plures 
quam  76  ad  probabilitatem  non  finiendi  ut  50747  ad 
49^35'j  ^1  vero  fumatur  pro  Q^termini  duo  priores  ne- 
glec^is  ceteris,  invenietur  ratio  probabilitatumut  50743 

ad  49x47.  ^     ^^ 

Corolla 


C  '70 


Corolkriim    IL 

Inyenire  qaotenis  ludis,  prd)abilitates  certaminis 
finiendi  &  uoa  finiendi  eront  a^iuates. 


Ponanir  pro  Q^Terminas  umcos 


HB 


*+  I 


AB' 


\*+i 


,  fiacque 


X  If  —  0^=:  Q.  Et  pofico  n  maximo  numero 
invenietur,  x  =  0.756  nn  proximey  aliqaanto  major 
quam  >^n. 

Cajiis  Secundus. 

Sic  n  nTxinerus  impar,  ponatorque  a  zAb  habere  ra« 
tionem  arqualicads. 


Afi     c 


D  G 


E 


F    Z 


Centre  G,  intervallo  G  A  delcribatur  femicircumfe- 
rentia  A  M  Z  quae  dividanir  in  cot  partes  aequales,  quot 

iuBt 


f  «7J  ) 

iunt  imitates  in  n ;  tunc  ex  primo  H,  tertio  K,  quinto 
My  8c  impari  quoque  divifionis  termino,  demittantur 
ad  diametrum  perpendicula  H  B,  K C,  M D,  O  £,  QF 
tic.  ex  diametri  extremitate  A,  primo  fcilicet  arcui 
contermina,  ducantur  iubtenfs  AH,  AK,  A  M,  &r. 
ad  qoas  e  Centro  G  ducantur  perpendicula  GohG/S^ 

G>,Gcr,Gi,&c.  ponatur  (^=  .5iL^J^ 

AB-T* 
_  CK%G/8       D^xGy  _  EO*xG3^ 

AC"r"         AD'T^         AE    a 


FQ^xGf  ^  ^^^  ^^^  ^  .^  probabilitas  certaminis 
AF^^ 
finiendi  intra  iudos  non  plures  quam  Xj  adprobabilita- 

tern  non  finiendi,  ut  x  *  i^  —  Q^ad  Q^  accurate* 

Corollarium    I. 

^                        .HB*)^G»    ^ 
Si  fumatur  pro  Q^  terminus  prmius ^      ■  n«- 

AB^ 

gledis  cxteris,  babebitur  approximatio  fufficiens. 

Exemflum. 

Sit  nr  numerus  nummorum  quos  uterquc  Collufbrum 

habeat  nz  45".     Sit  etiam  x=:  ifijj.     Sumatur  pro 

(^terminus  primus  ne^ledlis  ceteris,  &  invenietur 

probabilitas  certaminis  finiendi  intra  Iudos  non  plures 

quam  I5'i9  ad  probabilitatcm  non  finiendi  ut  49959 

ad  50441,  qux  proportio  eft  vero  proxima. 

Con 


(  '74) 


CoroUarium    II. 


Invcnire  quotenis  ludis  probabilitates  certaminis  fi' 
niendi  &:  non  finiendi  erant  asquales. 

Solutio. 


Ponator  pro  O  Terminus  unicus --^ ,  fiat. 


AB    * 


que  X  »  ^  Q^=  Q.1  &  pofito  »  magno  numero, 
invenietur  ;ci=:  o.  7^6  nn  proxime  aliquanto  major 
quam \nn  contra  quam  fentiebat  Clariflimus  Mon- 
mortius. 

Ca/iis  Tertius. 

Pofitis  ca^teris  ut  in  primo  cafu,  fit  ^  ad  ^  ratio  insc- 
qualitatis  {vid.  Fig.  i.)  Pong  -  —  t     ■ 

=  dy  "==il  =  ^  Fac,  I,  X  r  ; :  — -^  ,  »  : : 1  ^ 

a\b\  AB  AC' 

MD^  OEy  QF^ 

-^        AD  '^    •     AE'  TF*'- 

n         ^  HB  ,'x  CK  'jL 

Pone Q^=  — .-  ,    ■  w Til *  * 

M  p  ;  X 

■^  xrAD-f  </  ^      ^^'  ^"°  ^<^<>  ^"f  probabilitas 


ludi  finiendi  intra  ludos  non  plures  quam;?  ad  probabi- 

litatcm  non  fiaiendi  \&nr    ""  —  z  L  Q^ad  i  L  Q. 

Ore/. 


( ^r^ ) 

Corollarium    II. 

H  B 
Si  fiunatur  pf o  Q^  Terminus  primus  .    , 

m    neglei^is  cxteris,   habebicur  approximacio   fuffi* 

ciens. 

Cajus  partus. 

Poficis  cxteris  ut  iu  fecundo  cafu,  fit  azdi  b  ratio 
inaequalitatis  (vid.  Fig.  x.) 

Pone  quancitates  L,  dy  r,  ^,/,  q^  Sj  ty  &c.  ut  in  tertio 
ca&. 

^        BHxG*      ij=j  CKxG/8 

Pone  Q  =  — iurj  ^   *     —  — ^  r^  ,  J 

^  ^^+  xrAD  +  ^Z  ^ ^^  ^^-  ^^^  ^"^^  ^"^  P^^^ 
babilitas  ludi  finiendi  intra  iudos  non  plures  quam  x  ad 

probabrlitatem  non  finiendi  ut»r   ,     —  4LQ^ad 
4LQ, 

Corollarium. 

^  ^^       .  BH  X  Got 

Si  lumatur  pro  Q^Termmus  unicus         ^  d  J  ^ 

vrT'  neglcdis  caeteris  habebitur  approximatio  fuf- 

ciens. 

G^iemadmodum  in  Trogrejfione  Geometrical  Ter- 
minus qui  lib  et  adproxime  fr  ace  dent  em  habet  ratio- 
Item  datam^  itafunt  alia  Trogrejjiones  qua  fie  con- 
fiitui  fojfunt  ut  ajfumptis  ad  libitum  Terminis 
duobus  frimis^  Terminus  quilibet  fubfequens  ad 
duos  froxime  fr  ace  dent  es  babe  at  rat  ion  es  datas^ 
hujufinodi  efi  fubjeifa  Series ^ 


(  "74  ) 

Corollarium    II. 

Invenire  quotenis  ludis  probabilitates  certaminis  fi« 
niendi  Sc  non  finiendi  erant  asquales. 

Solutio. 
Ponator  pro  O  Terminus  unicus r-^  >  fiat. 

que  X  *  n  —  Q^=  Q^;  &  pofito  n  magno  numcro, 
invenietur  ;c=:  o.  7^6  nn  proxime  aliquanto  major 
quam \nn  contra  quam  fentiebat  Clariflimus  Mon- 
mortius. 

Cajiis  Tertius. 

Pofitis  ceteris  ut  in  primo  cafii,  fit  azdib  ratio  insc- 


qualitatis  {vid.  Fig.  i.)  Pone-ziprr  —  L,  ^==k 

=  dy  -==11  =  r,  Fac,  I,  X  r  : :  -— f  ,  m  : : 1, 

MD^  OEa  QJa 

^        AD'^  ••     AE  '  HT'^- 

•rone  Q=       .  „  ,    ,  «     — *  • 

MD        :* 

■^  xrAD-f  </  ^      ^^-  *i"°  ^<^*>  ^"^  probabilitas 
ludi  finiendi  intra  ludos  non  plures  quam  x  ad  probabi- 

litatem  non  finiendi  mnr    "  —  z  L  Q_ad  x  L  Q. 


( ^r^ ) 

Corollarium    11. 

H  B 

Si  fumatur  pf o  Q^ Terminus  primus        ^^  i    ^ 

9n    neglci^is  ceteris,   habebicur  approximatio   fuffi* 

ciens. 

Cajus  partus, 

Poficis  cxteris  ut  iu  iecundo  cafu>  fit  azd  6  ratio 
inaequalitatis  (vid.  Fig.  z.) 

Pone  quantitates  L,  dy  r,  «r,/,  q^  j,  #,  &c.  ut  in  tcrtio 
cafu. 

^        BHxG*      *zil  CKxG/8 

Pone  O  =  — rn  r  j  ^  *    —  — v  ^  .  -> 

^  "^+  xrAD  +  d  ^ ^^  ^^'  ^""'^  ^^"^  ^"^  P'"^^ 
babilitas  ludi  finiendi  intra  ludos  non  plures  quam  x  ad 

probabrlitatem  non  finiendi  ut^r,     —  4LQ^aa 
4LQ, 

Corollarium. 

r^  ^      >  BHxG* 

Si  lumatur  pro  Q^Termmus  unicus  ^^j^^JL'J 

rn~r'  negledis  caeteris  habebitur  approximatio  fuf- 

ciens.  ,   ^ 

G^iemadmodum  in  Trogrejfione  Geometrical  ler- 

minus  qui  li  bet  adfroxime  fr  decedent  em  habet  ratio- 

nem  datam,  itafunt  alia  TrogreJJiones  qua  fie  con- 

fiitui  pjjunt  ut    ajfumftis  ad  libitum    Terminis 

duobus   frimis^    Terminus    quilibet   fubfequens  ad 

duos  froxime  fracedtntes  habeat   rat  tones    datas^ 

hujufmodi  efi  fubje[ia  Series^ 


A      B      C      D      E      F 

C=  xBx  +  iAxx 
D=:  xCx+xBxx 
E  =  xDx+iCxx 
F  =  xEx-f  iDxx  &c. 

^ant  states  autem  Numeraks  %  +  ifimuljumptat 
Jubque  frofriis  fignls  connexas  affellare  licet  Indi^ 
cem  Relattonis. 

Eodem  modo  confittui pojfunt  feries  alia  in  quibus 
affumpis  ad  libitum  Terminis  tribus  primisy  Termi* 
nus  quilibet  Jkbjequens  adtres  froxime  pr ace  denies 
habeat  rationes  oat  as  j  bujus  generis  eji  Jkbje£ia  Se^ 
Ties. 

A      B      C      D      E      F 

i  +  x-v+3^'V+io^'  +  34**  +  97^'&c.  in  qua 

D=  3Cx  —  xBxx+yAx* 

E  =  3Dx — xCxx+yBx» 

F=  3Ex  — xDxx  +  yCx'  &c. 

Sluantitates  autem  Numerales  3  — a^+f  ^mul 
JiimPta  Jubque  froprits  fignis  connexa^  componunt 
Inaicem  Retationis. 

Sunt  alia  feries  in  quibus  Relatio  fit  ad  quatuor^ 
vel  ad  quinqucy  vel  ad  Jex  Terminos  pracedentesy 
tic. 

Series  autem  omnes  hujus  generis  recurrentes  appel- 
lare  licebic  propter  Relationem  Terminorum  perpetuo 
recurrentem. 

PROBLEMA     II. 

In  firiebus  recurtentibusy  ex  datis  Terminis  duo- 
bus  primisy  fi  relatio  fiat  ad  duos  pracedentes  ;  vel 

datis 


(  >77  ) 

datisTerminis  tribus  frimis^  /i  relatiofiat  ad  trei 
fr Me  denies^  See.  data  etiam  imdice  relatumh^  imve^ 
nirefummam  Termmrum  qnotUhet  fwmm  numertu 
datusjif. 

Problema  iblvitur  in  Tradhta  noftro  qui  inlcribicnri 
The  7)o{frine  of  Chances. 

PROBLEMA     III. 

Affumpts  ad  libitum  feriebus  quotcunque  recur^ 
rentibus ;  Terminijque^  iijUem  intervallis  a  frincifie 
ferierum  diftantibus^  in  fe  invicetn  mukifticatis^  in* 
venire  Jummamferiei  ex  hac  muUipiicatione  rejil. 
tantis. 

IKVESTIG  ATIO. 

P  Proponancur  feries  duas,  fitqae  fn-rn  Index  Re- 
lationis  in  prima  feri^  atqae/  +  q  Indejc  Rdationis 
in  fecunda,  ex  primo  Indice  m-^-n^  formetur  iBaoa* 
tioAr;r  —  mx — n:no^  ex  iecundo  Indice /-f-ft 
fbrmenir  iEquariojKj' — /JK  — q=^Oj  pone  xy  zzzx. 
Atqisre  ope  trium  iftanim  JBquadonum,  expui^ancar 
xScyj  &  oriecur  iBquatio  z!^  — -  mf  xf  -—  mmqzfi 
-^mn^qxi-i-nnqq^^a.  ""  *// 

^'•^znq. 

in  qua  deleto  primo  termino  z\  mutatis  fignis  omni« 
bus^  atque  poiico  ;s  =  i,  obtinebitur  Index  Rehutio* 
nis,  quo  obtento>  feries  refidtans  £icile  fiunmabitur ; 
ir  eodem  modo  procedere  licet,  fi  deatnr  ieries  tres 
vel  quatttor  &c.  recurrentes. 

F  f  X  ^um 
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^Dum  Juferiwes  paging  Pr£h  Jubjicieban^  inci- 
difartuito  in  A(kz  hci^t  annorum  lyox  &  1703, 
quibus  comperi  Cla.  Lcrbniuum  eademfere  methodo 
ante  me  ujiim  fuijje  qua  hie  utor  in  redueendis 
FraStitmibus  Algebrdicis  ad  fimpliciores^  quod  mo^ 
nitum  velim  ut  a  me  avertam  vel  minimamfu/picia- 
nem^  aliena  mihimet  arrogifre  voluijfe  ;  Troj^ofitio 
autem  qua  idprafiitimus  aque  ac  Trofofitio  nojira 
tertiaj  amba  deducuntur  tanquam  Corollaria  ex  al- 
tera ^rofofittMe  maxime  generali  quam  exhibuimus 
coram  Regali  Societatey  Maii  j'  1710  ;  Trofojitio  fie 
fe  habet. 

^ata  ferie  qudvis  recurrente  quarum  Termini 
quot libet  primi  ad  libitum  Jumantur  ;  dato  etiam  In^ 
dice  Relationis  Terminer  um  Jequent  turn  adpraceden- 
tesy  invenire  Terminum  quemtibet  ajfignatum  in  hac 
ferie^  friufquam  fummaferiei  Jit  coinita. 

§lui  autem  rite  J^er/pexerit  Solutionem  treble- 
matts  hie  addu£fiy  is  utique  percipiet  illam  fender e 
a  Vropojitione  noftra  generalij  cujus  demonftrationem 
Jmulque  modum  invejiigationis  brevi  Jpero  publici 
juris  faciam. 


IV.  ©(•. 
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IV.  Defenpo  Dijfertationis  de  Motu  Jquarum  fluen^ 
tiuniy  in  Aciis  ThilofophiciSj  N"^  3  5 5.  ediUy  con-' 
tra  Jnimadverjiones  Vtri  CI.  Petri  Antonii  Mi- 
chclotti.  AuSiore  Jacobo  Jurin,  M.  D.  Coil. 
Med.  Lond.  Soc.  in  Theatro  Tublico  Chirurg. 
Lond.  ^rdleSiore  AnatomicOy  O"  Soc.  <I(eg.  Seer. 


IN  pervolvcndo  Opere  pcrerudito  Viri  Clariflimi, 
Tetri  Antonii  Michelottij  de  (cparatione  fluido- 
rum  in  corpore  animali,  qui  Venetiis  nupcr  ad  nos  de- 
latus  eft^pluribus  in  locis  DifTertationcnrmeam  de  Mo- 
tu aquarum  fluentium,  in  ASiis  ^hilofoph.  N^  3  5  f. 
ante  aliquot  annos  editam,  non  leviter  notatam  dcprc- 
hendi.  Cum  autem  alia  ex  iis,  qux  reprehcndit  Vir 
Do<!iifIimus,  ex  minus  perfpedo  Diflertationis  meae  in- 
flituto  profeda  videantur ;  alia  vcro  ita  demonftrari 
poflint,  ut  ipfiim  Virum  CI.  ca  mihi  non  difficultcr  con- 
cedurum  putem  :  operas  pretium  crit,  fi  primo  in  loco 
Diflcrtationis  meae  propofitum  &  confilium  paulo  lu- 
culentius  exponam  ;  quod  cum  fecero,  ad  reliqua  dc- 
inccps  breviter  expendenda  progrcdiar. 

Principio  igitur  explicandum  eft, quid  in  Difleitatiouc 
ifta  intelligendum  velim,per  MotumAqua  ex  irni  vajis 
for  amine  defluentis.  Eft  cnim  alius  MotuSy  five  qnan- 
tit  as  Motusj  Aquas,  quae  ex  vafe  per  foramen  delabitur  : 
quiMotus  eft  inrationecomponta,ex  rationc  quantitacis 
aquxdato  quovis  tempore  efflucntis  ex  foraminc,&ra- 
tione  vclociratis,quacum  cffiuit.  Alius  vcro  eft  Mottis 
totius  aqux,  feu  Cataradtac  aqueas,  qux  intra  vas  vcrliis 

foramen 
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foramen  de{cendic,&  mox  effluxura  eft.  Hie  eft  in  ra- 
tione  fummas  omnium  £i<Aorum,  ex  fmgulis  aqux  par* 
ticulis,  Cataradam  conflituentibus,  dud:is  in  velocita- 
res  earundem  reipeiflivas.  Quorum  Motuum  cum  al- 
terum  ikpe  pro  altero  accipi  viderem,  animus  mihi  erat 
poftcriorem  ilium  in  prasaidi  Diftertacione  illuftrare, 
ad  cakulum  revocare,  &  liquoribus  in  Animalium  cor- 
pore  fluentibus  applicare. 

Hie  ergo  cum  femper  mihi  intelligerenir  per  Motum 
Aqu£  defluentisj  five  per  Motum  Aquarum  fluenti^ 
amy  quod  ex  omnibus  meis  Propoficionibus  luculen- 
ter  apparcr,  jure  meo  dicere  poteram  Motum  hunc  a 
nemine  adhucj  quod  fciremy  fuijfe  determinatum : 
•quippe  quem  nemo  Mathematicorum,  quos  quidem 
ego  viderim,  nee  etiam  verbo  tenus  attigeric.  Quod 
ciun  ita  fit,  miror  profecSo  non  animadvertifie  neque 
acutififimum  Michelottumj  nee  eciam  iubtilifiimi  & 
perfpicacififimi  Ingenii  Virum,  Johannem  Bernoullium^ 
me  in  illius  Diftertationis  Prooemio,  quod  toties  citar 
&  tantopere  reprehendic  CI.  Michelottus^  ne  verbum 
quidem  Icripfiffe  dc  velocitatc,quacum  aqua  effluit  ex 
foraminc,  multo  minus  de  Beraoullian^  decerminati- 
one  illius  velocitatis.  Hoc  fi  perlpexifiet  Vir  CJ.  no- 
luifi^c  fane,  pro  fiiu  humanitarc,  ram  inclemcntcr  & 
iniquc  mecum  agere,  at  me  BernouUianam  TDemon- 
firationem  extenuate  verbis  conari  *  diccrcr,  &  me^ 
ram  ejfe  cavillationem  id^  quod  BernouUio  objiciam. 
Quod  vero  fiibjicir,  verba  ifta  mca,  «  fieri  onmino 
**  non  pcfle,  ut  Motus  aliquis  cum  pondcre  quiefcente 
^  conferatur/'  ne  umbram  quidem  habere  rationis 
contra  BernouUianam  ^emonjirationem  fugnantisy 
libens  agnofco,  quippe  qui,  cum  ifta  fcribcrem,  tan- 
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turn  de  CL  Bernoollio,  quantum  de  Sinennom  Impe* 
ratore  cogicabam.  Aio  autem  Le^orem  quemvis  nou 
iniquum,  neque  prxjudiciis  occupatum,  ne  umbram 
quidem  verifimilinidinis  reperturum,  quod  ifta  verba 
ad  Bernoullianam  Demonftrationem  quicquam  perti- 
neant;  quibus  fcilicet  de  re  longe  diversd.  agatur^ 
nempe  de  quancitateMottlstocius  aquas  verfus  foramen 
contendentis.  Quoniam  vero  ita  penitus  infedic  ani- 
mo  Viri  Dodiflimi  ilia  Demonftratio,  eandem  in  illius 
gratiam,  ubi  prius  meipium  ab  reliquis  ejus  Animad* 
verfionibus  vindicaveroy  ad  examen  revocare  decrevi. 

Ad  Motum  praedidhmi  definiendum  non  alio  nobis 
opus  erat,  quam  Theoremate  noftro  generali,  quod 
tertio  loco  pofuimus  :  fed  cum  Curvas  Hyperbolicas 
Newtonianas  proprietatem,  qui  Cataradam  aquas  de- 
icendentis  format,  non  indignam  cenferemus  contem- 
platione  Geometrarum,  voluimus  obiter  quasdam  de 
CataraSi  illi  prasmittere.  Hanc  autem  ex  Viri  In- 
comparabilis^^T'r^.^^.  Lit.%.  Trincif.  defumptam 
proponebam,  non  ut  ex  Trifode  editam^  fed  evidentii 
Mathematics,  omnibus  oraculis  certiore,  munitam. 

Quod  enim  Catarada  talis  formari  debeat  ex  aqui 

libere  defcendent^  &accelerati  in  modum  corporum 

omnium  gravium,  quam  nulli  alii  aqui  circumcinga- 

tur,  aperta  res  eft ;  ut  patet  Newtoni  Propofitionem 

attente  perlegenti.    Si  etiam  Cataradla  glacie  concavi, 

figuras  Cataradlas  aqueas  adamu/Iim  congruente,  & 

propter  fiunmam  polituram  nullam  refiftentiam  adfe- 

rente  ambiatur  ;  ea  glaciem  ne  minimi  quidem  vi  pre- 

met,  fed  tanget  fblum  liberrime  cadendo,  unde  nihil 

mutabitur  non  modo  in  fi&;uri,  fed  nee  etiam  in  velo- 

citate   Cataradae  defcendentis.     At  fi  circumpofita 

Glacies  in  aquam  refblvatur,  neutiquam  jam  opus  efl 

tanto  Macbinarum  &  Arietum  validijfmorum  appa- 

ratu. 
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tatU)  quos  magao  molimine  ^  adduxcrunt  torn  ipfc  P$r 
CI  turn  ctiam  Geomctra  Eximius,  Johannes  Betnoul- 
fmsj  ^dfragilem  noftram  CataraHam  confringendam 
&  comminuendam ;  quippe  quam  ipfe  prius  Newt  onus 
hifcc  verbis,  *  Liquefcat  jam  glacies  in  vafe  ;  S^r. 
difTolvcrit  pcnitus  ac  diffipaverit.  Nullo  igitur  aut 
Genio  nobis  opus  eft,  aut  Erythrai  Maris  miraculo^ 
ad  Cataradam  iftam  five  indicandam,  five  confervan- 
dam,  quippe  qui  non  adeo  uique  ftolidi  aut  infulfi  fi- 
mus^  ut  confervatum  iri  earn  iperemus  ab  omni  aquas 
circumpoHtx  communione  puram  &  illibatam.  Ig- 
noicat  autem  nobis,  pro  acquitate  fua,  CI.  Michelot- 
tusy  quod,  quas  Providentiflimus  Newtonus  de  glacie 
ambiente,  &  eidem  poftea  in  aquam  refbluti  fnTius 
tradideric,  ea  nofinet  Ledlorem  ex  ipfb  potius  CL 
Aud^ore  petere  voluerixnus,  quam  ingrata  &  minime 
nobis  neceflaria  repetitione  detineri. 

Non  diffitemur  lane  paulum  difcriminis,  ut  id  obiter 
notemus,  inter  caium  a  Newtono  pofitum  &  noftrum 
interefle.  Quem  enim  fingit  ille  Cylindrum  glaciei, 
velocitate  dati  uniformi  defcendentem,  ac  liquefcen- 
tem  >&  in  aquam  converfiim,  quam  primum  fuperficiem 
attingit  aqua:  vafe  conrenta^,  in  eum  fcilicet  finem,  ut 
vas  femper  aeque  plenum  confervetur ;  bunc  nos  omi- 
fimus,  oc  ejus  loco  fuperficiem  aquas  infinitam  pofui- 
mus,  ut  ei  ratione  integrum  Solidum,  five  Catara(ftam 
Hyperbolicam  reprasfentaremus.  At  base  pofitio  ni- 
hil mutat  neque  in  velocitate,  nee  in  Motu  aquas  de- 
currentis. 

Quod  autem  f  ait  Vir.    CI.    me  fumere^    quod 

ejl   m    contenttonej    &   pauIo  infra,   cejfare  igitur 

quaflionemj  &  totam  l^emonjlrationem  abire  in  Hy* 

fothefin^  non    mehercule  intelligo,  quid  fibi   velit. 
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Mihi  eniiD,  in  loco  citato,  imUa  moycbatur  quxflio 
de  vdocitatc  aquas  efflucntis,  ncc  demonftrgtipnem 
uUam  de  ei  velocitate  adferebam,  fed  id  unuin  ageba- 
tur,  ut  ex  pofiti  ill4  velocitate  iEquationem  Curv« 
Hyperbolicae  Newtonianae  dcdwccrem.  Velocitatem 
nempe  aquas  effluentisjam  antea  determipaveram,  vel 
etiam,  fi  placet,  (umpferam,  pofitis  fcilicet  iis,  quse  a 
Newtono  pofita  fuerant,  aquam  nempe  grayitatis  vi  li- 
berc  cadere,  &  inter  cadendum  accelerari.  Hoc  autcm 
qui  fieri  pofTet,  prius  tradiderat  Newtonusj  poncndo 
aquam  per  gUciem  politiflimam  ambientem,  vel  etiam 
per  eandem  in  aquam  fblutam,  fed  quietem  adhuc  fcr- 
vantem,tanquam  per  infimdibulum,  fine  uUi  refiftentia 
tranfire  ;  quod  in  eum  fincm  ponehatur,  ut  fimplicior 
&  magis  Mathematica  redderetur  Problematis  folutio. 
Libet  hie  loci,  propter  argument!  affinitatem,  er- 
roris  meminifle,  cujus  Newtonum,  Hugenium^  KeiU 
Hum  temere  nimis,  uti  nobis  videtur,  ex  BernouUianae 
demonftrationis  fiducii  *  incui&t  C7.  Micbehttus  \ 
quod  fcilicet  vim,  qui  totus  aquas  exilientis  Motus  ge- 
nerari  potefl,  asqualem  flatucrint  ponderi  Cylindrica 
columnx  aqux,  cujus  bafis  eft  foramen,  cujufque  alti- 
tudo  dupla  eft  altitudinis  aquas  vafe  contentas.  Hanc 
paucis  admodum  verbis,  nee  tamen  idcirco  minus  per* 
ipicue,  demonftravit  Newtonus  in  Corollario  fccundo 
Propofitionis  fupradidas.  Potuiflet  alia  quoque  deduci 
demonftratio  ex  contemplatione  Cataradlas  integr«  Hy- 
perbolicas,  quas  huic  Cylindro  asqualis  efl,  cujufque  pon- 
dus  totum  in  aquas  defcenfum  impenditur  :  fed  hie  mi- 
nimc  opus  eft,  cum  idem  ex  ipsi  Propofitione  Bernoul- 
liani,  quam  totics  laudat,  ac  tam  venementer  defendit 
CI.  Michehttusj  apertiflime  fequatur.    Id  nuUo  negotio 
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animadvertet  Fir  n^Utiffimus^  C\  fepofic^  pirumper 
ColomDas  ibfamini  incumbentis  confideratioae^  calcuio 
inftitutOy  ex  ibole  aquas  dataquovis  tempore  ex  foramiae 
effluentiSy&exvelocitaceiqalcam  aquameffluerelbmic 
CI.  BemouUius^  ejus  aquas  M^um  dccerminare  yoloerit^ 
&  deinde  pondus  iuveuire,  quod  eodem  date  tempo- 
ris  Ipatio,  libere  cadendo  gravitatis  vi,  eandem  Matds 
quantitatem  geuerare  poffit.  Hoc  aucem  pondus  repe- 
riet  }>onderi  duplas  Columnas  aquas  foramioi  infiftentis 
ssquale,  pr oriiis  uti  definivit  Newtonus  in  CoroUario 
pmdi(%o.  Idem  vero  pondus,  alteri  Libras  Radio  ap** 
penium,  ab  impetu  aquas,  cum  primum  ex  fbramine 
cffluir^  continuaco  rivo  in  alteram  Libras  asqualem  Ra- 
dium impingentis,  atque  Aatimpoft  impuliiim  dela* 
bentis,  in  quiete  iuftinebitur  ;  quod  pofito  calcuio  fit* 
cile  patehit. 

Videor  mihi  non  matam  gratiam  a  ^oiiijjimo  Ms- 
ehelottOy  pro  candore  fuo,  initurus,  A  altero  infiiper  f 
prasjudicio,  quo  &  alios  plures  teneri  video,  ipfiini  li- 
bcravero.  Newtonus^  TProf.  37.  Lib.  %.  l^rincif.fri* 
ma  editionisy  aquam  demonftravit  ex  foramine  in  fun- 
do  vafis  ei  cum  velocitate  eramperc,  qui  aflurgere 
po/Ht  ad  dimidiam  altitudinem  aquas  in  vafe  exillends. 
Demonftrandi  rationem  nemo  rdellit :  conckafionem 
plures  redai^unt.  Experientia,  inqutunr,  concradicit> 
qui  deprehenditur  aqua  exiliens  ad  coram  altitudinem 
aidungere :  quin  etiam  Newtonus  ipie  in  Problemaas 
ejufifem  folutione,  Vrof.  36.  lib.  x.  editionis  fecundity 
eam  tribute  aquas  velocitatem,  qui  ad  totam  atticudi- 
nem  proHlirc  po^Iic  ;  adeoque  ipfe  (ibi  contradicere 
videtur  Atqui  fi  res  ifta  accuracius  &  cum  judicio 
perpendatur,  Mpei^ietur  primas  fblutioni   Newtonsanjt 
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&  coffi  iecund^,  Sc  cum  experietiti4  ipsi,  optime  con- 
venire.     Nam  itk  fecundi  fblutioae,  aquas  venam  cxili- 
eotem,  ad  parvam  a  foramine  di(l:anciam>  contra(3:io- 
rem  diametro  (^atuit  yir  ^erjpkacijfimus^  quam  in 
ipfb  foranotine)  in  racione  xi  ad  15'.     Eft  icaque  iedio 
venas  in  ei  diftantid,  ad  foramen  ipfum^  ut  xi  x  xi,  ad 
^5  ^  ^5>  h-  ^-  ut  I  ad  ^  X  proxime.     Cumque  eadcm 
aquas  quanticas^  five  per  foraminis,  Hve  per  venas  con* 
tracftas  fedlionem,  date  tempore  perifluar,  &  proinde 
vclocitates  aquse  in  iis  fedlionibus  fmt  in  racionc  ipfa- 
rum  ie<%ionum  reciproci  ;  eric  velocitas  in  foramine  ad 
veiocitacem  venas  contra<3:as,  uc  i,  ad  V  ^  ^  proinde,  fi 
ea  (it  velocitas  venas  contra<flas,  qui  aqua  profiliat  ad 
integram  altitudinem  aquas  in  vafe,  non  major  erit 
aquas  velocitas  in  ipib  foramine,  quam  qua  ad  di- 
midiam    altitudinem    dela-atur.    Conlentiunt  itaque 
inter  fe  has  dux  folutiones ;  &  experientia  porro  cum 
iifdem  confentire  deprehenditur.    Nam  fi  per   alter- 
utram  earum  fblutionumi  ex  definiti  velocitate,  qui 
aqua,  five  per  forameO)  five  per  venam  contradlam, 
tranfire  ftatuitur,   calculo  inftituto  inveniatur  quantitas 
aquas    effluxuras ;    reperietur  eadem  cum  quantitate 
aquas,   quas  per  experimenta  effluere   deprehenditur, 
proxime  convenire.     Certe  experimentum  ab  ipib  //- 
luftriffimo  Newteno  iumiptum,  adhibito  foramine,  cu- 
jus  diameter  erat  quinque  odlavarum  digiti  partium, 
huic  calculo  reipondit ;  ut  etiam  alia  plura  experimenta 
minoribus  diametris  Londini  fad^a,  quibus  ipfe  cum 
pluribus  R^as  Societatis  Sodalibus,  ante  aliquot  annos 
operam  dedi.     Abludunt  quidcm  aliquantum  ^/7/^^^* 
Ujjimi  '^  Solent  experimenta,  led  tamen  minorem  aquse 
^uantitatem  exhibent,  quam  iecundum  hunc  cah  ulum, 
nunquam  majorem,  forte  quod  anguftiora  fucrini:  vafa 
pro  ratione  amplitudinis  foraminum. 

»  Polcn,  dc  CafteUis. 


Supereftadhuc  nobis  cohfidcranaa  * Animadverfio 
una,  five  potim  Scrupulus  Viri  CI.  ex  eo  natus,  quod 
m  CoroU.  17.  Theorem,  j.  Diflertationis  pradkaa  ma- 
jorcm  ftatuimus  Motunty  five  Imfetum,  fanguinis  in 
Arteriis  omnibus  capilJaribus  fimul  fomptis,  quam  in 
ipsa  Aortl.  Hoc  tft  explicet  Vir^DoHtJTmus,  nefcio 
quam  Hypothefin  nobis  affiogit,  de  majofe  fanguinis 
denfitote  in  capillaribus  Arteriis,  quam  in  Aorta  Nos 
vero  nullam  cjufmodi  conditionem  pofuimus,  fed  Co 
rollarium  deduximus  ex  Theoremate  prjecedente,  in  quo 
agitur  de  Motu  aquae  per  Canalemplenum  quemcunq: 
flucnos :  undc  patet  finguinem  non  aliter  confidcrari 
m  noftns  Corolkriis,  quam  quatenus  fluidus  eft  & 
aonam  atmulatur.  S€d  patet  inde  provenire  Scrupulum 
.J  \T^  ^  fanguinis  Impettim  inteliigat,  auaftti- 
tatem  Mot^s^jus  effeEiam  exmukipicationevelocita. 
Us  per  majfam  dato  tempore  tranfluentem.  Atqui  hie 
longe  alius  eft  ac  nofter  fanguinis  iJ/(;r«/,  five  Impetus 
quippe  qui  in  ifto  Theoremate  aqualisiiaxxivcwMotui 
molts  aqua,  qua  dato  quovis  tempore  effluit  exCanalL 
cujufque  eajit  voJocitas,  qu4  fercurratur  eodem  dato 
tempore  Jpattum  aquale  longitudini  Caualis.  Facile 
autemex  hoc  Theoremate  fluit  Corollarium  pr«di<ihim 
quippc  cum  dato  tempore  transfluat  eadem  fanguinis 

S«  fi^^r.  TT  *  Pf  ^"""^^  c^^^hxts,  major  au- 
tcm  fit  Canahs  longitudo  ex  Aorta  &  Arteriis  capilla- 
ribus  compofiti,  quam  Aortae  folius.  Hoc  co  libciitius 
uotavi,  auod  videam  non  folum  "Domffimum  Miche- 
httum,  fed  ahosetiam  fcriptores  Mathematicos,  pluri- 

^Z}^^'\  "  ^  ?^'"  ^*^  P°''°'"''  ^"«  ''q^orcni  per 
Canales  eodem  plenos  aut  in  motum  impellunt,  aut  ef- 

fluentcm  fiftunt.  nihil  aliud  confiderare  prater  moiein 
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&  velocitatem  fluidi  effluentis ;  quum  debui/Iec  etiam 
longitudinis  ipfbram  Canalium  ratio  haberi.  Nam  ex- 
teris  paribus,  eo  difficilius  vel  expellitur  fluidum  ex 
pleno  Canali,.  vel  in  effluxu  fiflitur,  qiio  Canalis  Ion- 
gior  fueric ;  quippe  quum  tota  moles  fluidi  Canale  con- 
tent! in  motum  concitandus  (it,  priufquam  ulla  pars 
ejufdem  eflluere  poflit  ex  orificio  ;  ficuti  etiam 
tota  eadem  moles  neceflario  fiflenda  eft,  ft  exitum  par- 
ti jamjameffluxuras  prohibere  volueris. 

Accedo  jam  ad  expendendam  Viri  Celeberrimi,  Jo- 
hannisBernouUiij  Demonftrationem  de  velocitate  aquas 
ex  foramine  vafis  pleni  effluentis.  In  quem  finem  lea 
dilisenter  ac  relc^,  tum  quas  protulit  2)o£fijff!mus  Mt- 
chelottus  de  \  principiis  illius  Demonftrationis,  tum 
ipiam  Demonftrationem  a  CL  Hermanno  communica* 
tam  in  ABis  Liffienfibus^  Anni  1716.  Quas  quam- 
vis  nuUi  ex  parte  mihi  fiitisfaciat,  tamen  cum  imbecil- 
litatis  meas  conlcius  longe  facilius  accidere  pofle  fen- 
tiam,  ut  ipie  a  vero  aberrem,  quam  ut  V irum  nobilifC- 
mis  inventis  darum,  &  acerrimo,  ft  quis  alius  ingCr 
nio  pollentem,  erroris  alicujus  redarguam ;  cundlanter 
idcirco  &  dubitantius  proponam,  quid  in  ill&  Demon- 
(tratione  minus  firmum  mihi  videatur. 

«  Fundamentam  Demonftrationis  {fcribit  Vir  CI} 
^  in  hoc  conftftit,  ut  conftderetur  guttula  liquoris  in- 
^  fima,  &  fbramini  vafts  inmiediate  incumbens,  tan- 
^  quam  preda,  vel  (ut  ego  voco)  animata  a  gravitate 
^  qu&dam  acceleratrice  quae  fe  habet  ad  gravitatem  na- 
^  turalem  ut  altitudo  aquas  vel  liquoris  totius  foramini 
^  vafts  incumbentis  ad  altitudinem  guttulae,  icilicet  ut 
^  pondus  abiblutum  colunmas  aquas  fbramini  inftftentis 
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^  ad  pondus  abfolutum  guttulx ;  Sic  quippe  nihil  alind 
^  reftat,  quam  ut  quxratur  quantam  velocitatemacqui- 
^  rcre  podit  guttula  animata  ab  ill^  gravitate  majori 
^  quando  cadit  per  lineolam  fas  altitudini  aequalem, 
^  hoc  eft,  poftquam  tota  exierit  per  foramen ;  tarn  diu 
^  cnim  premitur  a  toci  column^  aque&  adeoque  anima- 
^  tur  a  gravitate  majore  quamdiu  aliquid  de  guttuli 
<<  (quam  ut  columeilam  fblidam  concipio)  fiipra foramen 
«  exiftit/' 

Pofito  hoc  fundamento  pei^it  f^ir  CI.  ad  Demon- 
(Irationem  fliam  concinnandam :  nobis  vero  lufpedta 
eft  ipfms  fundamenri  firmitudo.  Ut  id  quo  jure  fiat, 
videatur,  ita,  fi  placet,  procedamus. 

Quoniam  nulli  ali^  re  utitur  C/.  BemouUius^  ad 
animandam^  ut  vocat,  guttulam  infimam  gravitate  prac- 
didi  acceleratrice,  nin  foli  preflione,  five  pondere, 
columns  aqueac  foramini  infiilentis  ;  congelari  pona* 
tur  omnis  aqua  columnam  illam  ambiens,  &  commna 
aquea  per  poiitifllmam  glaciem  fine  omni  refiftentii  labi 
concipiatur.  His  pofitis,  quagodiu  foramen  claufum 
tenetur,  urgebitur  fane  guttula  foramini  proxima  toto 
pondere  columns  aques  incumbentis,  prorfus  uti  fta- 
tuit  CI.  BernouUius. 

Referetur  jam  foramen,  &  permittatur  liber  exitus 
aqus  effluxurs.  Quid  deinde  futurum  cenfes  ?  Num 
urgebitur,  vcl  animabitur  guttula  infima  gravitate 
acceleratrice^  quafe  habet  ad  gravitatem  naturalem^ 
at  altitude  aqua  totius  foramtni  incumbentis^  ad  al- 
tttudinem  guttula.  Minime  vero  ;  fed  urgebitur  fbli 
gravitate  fiii  acceleratrice  naturali.  Nam  quam  pri- 
mum  guttula  infima  moveri  deorfum  incipit,  etiam  ve- 
locitate,  fi  placet,  infinite  parvi,  non  amplius  urique 
urgebitur  a  pondere  Columns  aques  infiftentis.  Fieri 
enim  non  poteft,  ut  Columna  aquea  guttulam  fub- 
je<^ampremat|niri  ab  ilia  guttula  impediatur  in  deicen- 

fu, 


( <85>; 

&.  Nbn  autcm  impcditur,  qma  non  conator  vcfocfus 
defcendere,  quam  infima  guctula  gravitate  fii^  deorfum 
fertur ;.  (ed  columna  &  gutta  pari  pafTa  ddcendanr^ 
adeo  ut  eutta  iieque  cohuhnam  dcfertura  fir,  nee  ab 
cidcm  ulIaHi  vim  aut  preflionem  fit  paflura. 

Cedit  itaque,  ni  faIlor,&  iatifcit  Bernoulliana  Demon- 
ilrarionis  Fundamentum :  fed  circmnfpicienti  mihi^quid- 
nam  potiflimum  tanto  ITiro  occafionem  dederit  a  vera 
aberrandi,  id  prxcipue  occurrir,  qaod  fciftcet  mrmts 
anixnum  intenderit  V/r  AcutiJJhnus  ad  difcrimen,  quod 
eft  inter  corpus  preflum  a  pondere  incnmbente,  quum 
pondus  iftud  non  nifi  a  naturafi  Gravitatts  vi  accelera- 
trice  urgetur>  &  corpus  imputfum^  five  animatum 
(quoniam  ifto  vcrbo  uti  voluit  Vir  CI.)  a  Gravitatis 
vi  acceleratrice  praeter  naturam  audli.  In  cafir  pofte- 
riore  deicendet  corpus  majore  vetocitate^  qoam  qux 
ex  Gravitate  naturali  proficifci  queat,  prorfus  ex 
fcntentii  ^oifijjimi  BernouUit:  at  in  priore,  utut 
corpus  prefTum,  dum  quiefcit,  ureeatur  a  pondere  in- 
cumbente,  tamen  ubi  primum  de^endere  incipiet,  ei- 
dem  prorfiis  velocitate  deicendet,  ac  d  pnus  nulio 
pondere  incumbente  preflum  fuiiTet. 

Nefcio  an  operac  pretium  fit,  rem  per  fe  fatis  claram 
exemplo  illuftrarc. 

Quiefcere  ponatur  in  mens^  columna  fblida  ex  cen- 
tum Aureis  fibi  invicem  impofitis  confe<9:a,  &  urgeatur, 
ut  fit.  Aureus  infimus  pondere  Aureorum  incumbenti- 
um.  Si  fiat  jam  foramen  in  mensa  fubtcr  Aureos,  ut 
labi  finatur  Aureus  infimus  :  quamprimum  ifte  Aureus 
defcendere  incipiet,  liberabitur  ftatim  ab  Aureorum 
incumbentium  pondere,  &  eadem  velocitate  defcendet 
tum  Aureus  infimus,  tum  reliqui  omnes,  ac  fi  Iblus  illc 
Aureus  in  mensa  conftitutus  fuifltt. 

Mitto  diccre,  quod,  fi  quis  ex  velocitate,  quacum 
aqua  fecundum  C/.  BertiouUii  placita  ex  foraminc  c- 
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gredicor,  8c  ex  determinate  per  earn  velocitatem  mole 
aqux  dato  quovis  tempore  ef!luentis»  Motum  ejufclem, 
ut  fupra  monui,  definire  voluerir,  eondem  duplo  majo- 
rem  reperturus  fit,  quam  qui  ex  pondere  Columnar  a- 
ques  foramini  infiflentis,  eodem  tempore,  Gravitatis 
Vi  generari  queat.  Profed:o  videntur  ula  mihi  tantam 
veri  fpedem  pras  fe  ferre,  ut  miiltum  debituras  fim 
five  CI.  MicbelottOj  five  ipfi  Demonflrationis  Audori 
Celeberrimo,  fi  me  aliquid  re<%ius  docere  dignabitur. 

Liceat  interim  ipfis,  pace  tantorum  Virorum,  fequen- 
tia  duo  Experimenta,  aid  controverfiam  iftam  certius 
dijudicandam,  vel  de  novo  inftituenda,  vel  faltem  dili- 
genter  expendenda  commendare.  Alterum  Newtonia-^ 
num^  jpag.  30^.  Trincip. /ecunJ.  E^iAcfcriptwoi  ;  ut 
inveniatur,  ex  mole  aquas  dato  temporis  fpatio  effluen- 
ds,  velocitas,  quicum  tranfit  per  ipfum  foramen  :  al- 
terum CI.  MariottijLibroDu  Mouvement  desEaux^ 
Tart.  %.  T)ifc.  3.  Regl.  1.  quod  tubo  Cylindrico,  u- 
trinque  aperto,  parte  inferiore  fiirfum  reflexo,  &  aqui 
pleno  fumptum  eft ;  unde  facile  asftimari  poflit,  utrum 
g^ttulae  primx  aquas  effluentis  ad  tantam  altitudinem 
profiliant,  quantam  requirit  Bernoulliana  Demonftra-^ 
tio. 
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V.  ^n  Accwnt  0/  a  remarkahle  Injiance  0/  tU  I«- 
feSHon  of  the  Small  Pox.  (By  Dr.  Jurin,  Soc 
(?J^.  Secret. 

AYoung  Gcnrieman  ill  of  the  Small  Pox,  of  that 
fort  which  is  call'd  the  cohaerenti  or  the  middle 
between  the  diftind  and  the  confluent  Kind,  on  fTed- 
nefdayOSf.^A  1 7x2,  being  the  fixth  Day  from  the  Eru- 
ption, grew  delirious  in  the  Night,  and  got  out  of  bed 
in  ipite  of  the  Oppofition  of  two  Nurfcs  that  attended 
him ;  and  feizing  one  of  his  Nurfes  by  the  Neck  with 
his  bare  Arms,  he  prefTed  her  Forehead  againfl:  his 
naked  Breaft,  then  covcr'd  with  the  Small  Pox  in  the 
State  of  Maturation^  and  held  her  for  fome  time  in 
that  Poftore.  She  was  heated  by  ftrivine  with  him, 
and  in  (Inkling  to  get  loofe,  ihe  was  fenfible  that  Ihe 
bruis'd  andbroke  fome  of  the  Pu^ules'  with  her  Fore- 
head. The  Woman  was.abdbt  40  Years  of  Age,  of  a 
<^ear,  :florid,  ianguine  Complexion  ;  ihe  told  me  ihe 
hkd  had  the  fmall  Po](,  when  ihe  was  about  feven  or 
ei^t  Years  of  Age,  and  had  been  pretty  full  of  them, 
but  I  law  no  Marks*  upon  icr  Face.  On  Friday 
Morning  the  SxoaM  Pox  "b^an,  to  appear  upon  her 
l^orehead,  iuid  increas'd  by  Degrees  to  between  ;o 
and  60 ;  fhe  had likewife  a  imallNumber  of  Puflxiies 
upon  the  back  part  and  fides  of  her  Neck,  where  the 
Gentleman  had  grafp'd  her  with  his  naked  Arms ;  but 
had  none,  as  fhe  told  me,  upon  any  other  Part  of  her 
Body.  The  lower  Part  of  her  Face'was  perfe<ftly  clear, 
and  thofe  upon  her  Forehead  were  chiefly  confin'd  to 
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the  middle  and  mofl:  prominent  Part  of  it,  which  had 
been  prefs'd  againft  the  Gentleman's  Bread.  They  rofe 
gradually,  and  came  to  Maturity,  in  the  fame  manner 
as  the  Small  Pox  of  the  milder  cohasrent  Kind  ufe  to 
ctb,  with  a  great  Inflammation  and  Swelling  of  her 
Forehead,  and  the  adjoining  Part  of  her  Face,  efpeci- 
ally  between  the  Eye-brows,  where  a  fmall  Clufler  of 
the  Pufhiles  were  feated,  infbmuch  that  on  TuefHay  the 
9th  of  October  J  her  right  Eye  was  quite  clos'd  up,  and 
rhe  leftalmofl  in  the  fame  Condition ;  but  all  this  Time 
ihe  had  no  Fever,  Sicknefs,  or  other  Symptom  of  the 
Small  Pox,  befide  this  Eraption,  and  the  Inflammation, 
and  Pain  that  attended  it.  That  Night  fhe  caus'd  a  Bliflcr 
to  be  applied  to  her  Neck,  upon  which  fhe  recovered 
the  Sight  of  her  Eye  the  next  Day,  being  the  fixth 
from  the  Eruption,  when  the  Puflules  were  turning 
and  beginning  to  fcab.  The  Scabs  ae;reed  with  thole 
of  the  milder  cohserent  Small  Pox  in  their  Appearance 
and  Duration.  I  faw  her  hitherto  every  day,  as  like* 
wife  at  feveral  times  after  this,  and  particularly  on 
Monday  0£i.  xid,  wJiich  was  the  eighteenth  Day 
from  the  Eruption  of  the  Pufhiles,  when  fhe  had  flill 
ibme  fmall  Part  of  the  Scabs  remaining  upon  her  Fore- 
head. 

In  this  Inflance  it  is  worthy  of  Remark :  ifl.  That  this 
Woman,  tho*  fhe  had  had  the  Small  Pox  before,  was  yet 
infedted  again  by  the  immediate  and  clofe  Application  of 
the  variolous  Matter  to  her  Skin,  when  her  Body  was 
Jheatedwith  Exercife.  Which  feems  to  prove,  that  fuch 
an  Application  is  more  effcifhial  to  give  the  InfecStion 
than  the  bare  morbid  Effluvia^  arifing  from  the  Body 
of  the  fick  Perfbn,  and  received  into  tne  found  one  by 
Infpiration  ;  for  that  fhe  received  no  Infedlion  by  In- 
ipiration  is  plain,  from  the  appearing  of  the  Small  Pox 
upon  thofc  Parts  only  where  there  had  been  fiich  an 
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AppHcatioQ  and  CoxuzGt.  From  which  it  appears  very 
probable,  that  a  Perfbn  who  has  ahready  had  the  Small 
Pox,  as  the  Man  inoculated  by  Mr.  Tanner  in  St.  Tho^ 
mat's  Hofpital,  may  poffibly  receive  it  ^ain  in  fbme 
flight  D^ree  by  Inoculation  ;  that  being  ftill  a  more 
cloie  and  immediate  application  of  the  Variolous  Mat- 
ter to  the  Blood  and  Juices  of  the  found  Perfbn,  than 
when  it  is  applied  only  by  Contad  to  the  Skin  whole 
and  unwounded. 

adly.  That  the  Infe(3:ion  communicated  to  this  Wo- 
man not  beins;  uni verfid,  as  appears  from  her  having  no 
Fever,  or  Si^nefs,  or  general  Eraption  of  the  Pufhiles 
all  over  her  Body,  but  only  on  the  Parts  infeded  by 
immediate  Contad):,  no  Argument  can  be  drawn  from 
hence,  for  a  Perfon's  being  liable  to  undergo  the  Small 
Pox  a  fecond  time,  fb  as  to  have  the  ufual  Symptoms 
of  that  Difeafe,  and  a  general  Emption  of  the  Puftules ; 
but  rather  the  contrary. 

3dly,  That  the  Time  in  which  this  Infection  ihew'd 
itfelf,  by  the  appearance  of  the  Puftules,  Is  veiy  diffe- 
rent from  that  obferved  upon  Inoculation ;  the  firft 
appearing  in  about  a  Day  and  an  half;  whereas  in  the 
latter  Cafe,  the  Eruption  generally  fhews  itfelf  on  the 
tenth  Day,  or  not  above  a  Day  fboner  or  later,  as  ap- 
pears from  the  accurate  and  curious  Obfervations  of 
Dr.  Nettleton.  Which  difference  is  what  ought  in  rea- 
fon  to  be  expeded,  fmce  in  one  Cafe  the  InioGAon 
went  no  further  than  the  Parts  af!eded  by  immediate 
Contadl  j  whereas  in  the  other  it  mufl  be  props^ated 
thro*  the  Mafs  of  Blood  to  all  Parts  of  the  Body. 
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VL  An  Account  of  two  Ob/efPations  upon  the  Cata^ 
raSi  of  the  Eye-^  contained  in  a  Letter  from 
Signor  Antonio  Benevoli,  Mafier^Surgeon  in 
the  Hofjntal  of  S.  Maria  Nuova  in  Florence, 
to  Dr.  Valfalva  5  ^Printed  in  Italian  at  Flo- 
rence,  this  prefent  Year^  and  communicated  to  the 
Royal  Society,  at  the  Vefire  of  the  Author^  by 
Sir  Thomas  Dereham,  F.  (2{.  S. 


IN  this  Letter  the  learned  Author  informs  Signor  Fal* 
,  /iivay  that,  on  the  13  th  of  July  in  the  Year  17x0. 
he  had  couchM  a  German  Soldier  of  Catarads  in  both 
his  Eyes,  who  immediately  after  the  Operation  reco* 
ver'd  the  Sight  of  both  Eyes,  and  continued  to  fee  till 
his  Death,  which  happened  of  an  Acute  Illnefs  on  the 
6th  of  j^^riJ  in  this  prefent  Year.  Upon  this,  Signor 
Benevoli  took  the  Eyes  out  of  their  Orbits,  in  order 
to  examine  whether  the  Catarads,  which  this  Soldier 
jiad  been  couch'd  of,  confifted  of  a  membranous  Pel* 
licle,  as  fome  Writers  maintain  ;  or,  as  others  pretend, 
ofa  preternatural  Opacity  in  the  Cryftalline  Humour. 
Proceeding  immediately  to  the  Diifedion  of  the  left 
Eye,  upon  a  careful  and  very  exidi  Exan^ihation*  of  all 
the  Contents  of  it,  he  could  ncft  find  any  fuch  thing  as 
a  Pellicle  within  it,  but  difcover'cl  a  fmall  jf^Uowifli 
£ody  at  the  bottom  of  the  Bulb  p^e  Eye,  of  a  lenti- 
cular Shape,  without  Adhefion  to  any  of  the  other 
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Parts  of  the  Eve»  which,  upon  taking  it;  oar,  appeared 
to  be  the  Cryftalline  Humocir  gcown  opake,and  fbmc- 
thh^  kfs  than  its  natural  ^ize,  having  two  or  three 
iinaU  Dents,  or  Impreflions,  inade  in  its  Circumfe* 
rence,  which  it  haa  received  from  the  Needle  during 
the  Operation  of  couching. 

The  next  Day  he  examined  the  right  Eye  in  thefame 
manner,  in  the  Prefence  of  feveral  eminent  Phy ficians 
and  Suigeons,and  other  carious  Perfbns,  whom  he  had 
invited  to  the  Demonflration,and  found  in  it  the  Cry- 
ftalline  grown  opake  and  deprefled  in  the  lame  manner 
as  the  former,  to  the  bottom  oftheEye,  (till  carrying  the 
Marks  of  the  Needle  evidently  upon  it,  but  found  no  Pel- 
licle within  the  Eye,  notwithftanding  the  moft  diligent 
Search  he  could  make  for  it.  Sienor  Benevoli  farther 
relates,  that  having  formerly  made  fbme  Experiments 
upontheEyesofdeadSubjed^s^at  Bologna^'m  company 
with  Dr.  Kalfalvay  he  had  introduced  the  Needle  into 
the  Eye  in  the  £une  Place,  and  in  the  lame  Manner,  as 
is  commonly  prac^iied  in  die  Operation  of  coaching, 
and  having  afterwards  dilledied  Che  lame  Eyes,  he  had 
always  found,  that  the  Needle  had  pafs'd  into  the  Eye  on 
the  backfide  of  theCryfbdline  Humour,  fb  that  it  had 
been  impollible  to  brii^  the  Needle  forward  from 
thence  into  that  Part  of  the  aqueous  Humour,  which 
is  feated  between  the  ^vea  and  the  Cryftalline  Hu- 
mour, in  order  to  deprefs  a  Pellicle  leated  there,  ac« 
cording  to  the  common  Opinion,  unlefs  he  would  have 
pai^^is  Needle  thro'  the  Body  of  the  Cryftalline. 

This  curious  Author  hkewife  obierves,  that  the 
aforefidd  Space,  between  the  Vvea  and  the  Cryfbdline 
Humour,  is  fb  very  narrow,  that  tho*  he  finds  it  not 
impoflible  to  introduce  a  Needle  into  that  Space,  y ec 
there  is  by  no  means  room.enough  to  turn  toe  Needle 
up  and  down  in  all  DireAiooSj,  wi(h  that  Freedom, 
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that  is  tifed  in  couching  Catarads,  without  wounding 
cither  the  Vvea,  or  the  Cryflailinc. 

Laftly,  Signor  Benevoli  obfervcs,  that  in  his  Pra- 
Aice  of  couching  Cataradis  for  many  Years,  having 
generally  couched  about  twelve  or  fourteen  in  a 
Year,  he  had  always  found,  that  he  work'd  upon  a 
hard  and  refifting  Subftance,  which  being  tenderly 
touch'd  by  the  Needle,  would  vibrate  and  fludhiatc 
backwards  and  forwards,  and  would  fometimes  return 
againft  the  Needle  with  a  fenfible  Imfetusy  which  by 
no  means  i^rees  with  the  common  Notion  of  the  Ca- 
tarad's  confiftii^  in  a  Pellicle  or  membranous  Sub- 
ftance. 
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EClipfin  jam  inceptam  vidi, 
Diftantia  Cufpidum  7  '  4  '^  unde  pars 
deficiens  o '  47  ^/  ac  initium  verum 
I  *  z8  /  j8  // 
Diftantia  Cuipidum  10^  fo^^ 
Repet.  16/  xo'f 

Inclinatio  Cu^idum  ad  dextras  44^  30  ^ 
Partes  Lucidas  refiduas  ijfxo^f 
Repet.  in  med.  Eclipfis  proxime.  17^9^^ 
Inclinatio  ad  fmiftras  19^  o^ 
Diftantia  Cufpidum  ij  ^  xi '' 
Reptt.  10'  fo  '^ 

Finis  Eclipfeos   dubius,  ob  limbum  Solis 
afperum  &  undulantem  nee  (at  bene  de- 
finitum. 
3  43  45*    Certe  defierat  EclipHs. 

Coelum  toto  tempore  ferenum  8c  tranquillum. 
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IL  The  fame  Eclipfe  obferyed  in  FlcctdKet J  Lon- 
don.    !By  Mr.  George  Graham,  F.  ^  S. 

h  /     If 

P.  M.  I  i8  38  Beginning.     Apparent  Time. 

X  29  3  4  By  Eflimacion  the  Cuipes  Parallel  to 

3  43  XX  The  End.  (the  Horizon. 

X  14  44  The  Duration. 
Quantity  eclipfed  5  Dig.  71 6 
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I  Had  very  corred  Obfervations  both  of  the  Sun  and 
Stars,  the  x6,  x;,  and  x8th,  for  determining  the 
exacft  Time  by  my  Clock. 

For  fomc  Minutes  before  the  Eclipfe  began,  I  ob- 
ferv'd  the  Sun  with  a  Telelcope  of  ix  Foot,  furni- 
Ihed  with  a  Micrometer ;  keeping  that  Part  of  the 
Limb  in  the  middle  of  the  Glafs,  where  I  expeded  the 
Moon  firft  to  touch,  and  in  lefs  than  four  Seconds  of 
Time,  from  the  Moment  I  judged  the  Eclipfe  begun, 
it,  wasfb  confiderably.  advanced,  that  I  cannot  doubt 
of  having  the  Beginning  to  left  than  three  Seconds.  I 
believe  the  exadt  Time  of  ending  was  within  the  fame 
Limit,  notwithftanding  that  the  Undulatioii  of  the  Limb 
was  then  much  greater  than  at  the  Beginning.  The  Parts 
eclipfed,  meafured  witli  the  Micrometer,  at  the  Time 
of  the  greateft  Obfcuration,  were  9x7  luch  Parts  as  the 
Sun's  Vertical  Diameter  contained  1946;  which  was 
taken  a  little  before  the  Beginning  of  the  Eclipfe. 

The  Sky  was  clear,  and  free  from  Clouds,  till  near 
the  End,  when  a  narrow  one  obfeured  feme  part  of 
the  Sun's  Disk,  but  that  part  of  the  Limb  where  the 
Eclipfe  ended,  continued  clear  till  after  it  was  over. 

By 
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By  this  Obfervation  the  Beginning  differed  not  x 
iy  and  the  End  not  i  a  Minute  from  Dr.  Halley's  Com- 
putation,  which  he  fent  nxe  the  Day  before.  And  if  his 
Computation,  which  was  made  for  Greenwich^  had 
been  reduced  to  the  Meridian  of  Ltmdon^  the  Diffe- 
rence would  have  been  dill  lefs. 

The  fame  Ecliffe  wasobferv'd  byMr.  Hawkins  at 
Wakefield,  in  Yorkfhire,  to  begin  ^Z  i  h.  xim.  p.  m. 
andta  eudat^  h.  30  m.  3  ^^  The  Sun'sDiameterwas 
obfcured  Jmewhat  more  than  s  digits. 


III.  De  Tarticults  e>  StruSiura  Adamatitum.  Epi^' 
ftola  Domini  Antonii  Lceu wenhoek,  (2{.  5.  Soc. 
ad  Jacobum  Jurin,  M.  2).  ^  S.  Secret. 

POftquam  inveftigando  compereram  Metalla  quae- 
dam,  &  ipias  etiam  Arenas  ex  perexiguis  ejuf^ 
dem  nuterias  particulis  compofitas  effe,  meditatio- 
ncm  meam  converti  ad  Adamantem ;  fcilicet  num  ille 
etiam  ex  iftiufmodi  conftet  particulis,  quae  quidem  ope 
microfcopii  confpici  poffint. 

Igitur  exiguum  quendam  Adamantem  per  microfco- 
pium  contemplatus,  in  ei  Adamantis  parte  quas  polita 
non  erat,  &  ^lendore  carebat,  complures  particulas 
oculis  obfervavi ;  &  Adamantem  ex  parvis  particulis 
compofitum  effe  comperi.  Verum  cum  hasc  nondum 
mihi  iatisfacerent ;  Adamantem  in  frufta  confringere 
decrevi,  ut  ilium  in  fragmentis  fiiis  confiderarem. 

Ergo  Adamantem,  malleo  imporicum,  alio  malleo 
lemel  iterumque  pcrcuffi,  qui  fie  perCiifliis  in  quatuor 
aut  quinque  frmta  diffilicbat.  Quod  cum  rondum 
mihi  fatis^ceret,  &  Adamantem  in  exiguiffimas  micu- 
las  comminuere  vellem ;  fruftum,  quod  caeteris  majus 
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erat,  duplici  charti  circumvolvi,  ne  quas  Adamantis 
miculx  difniiendo  perirent. 

Hie  ego  duritiem  Adamantis  admiratus  fum  :  qui 
mulra  vi  aliquoties  icStus,  in  quatuor  tantum  auc  quin- 
que  frufta  fine  ullis  micuiis  diffiliebat — 

Pofleriora  iila  Adamantis  fruflula  microfcopio  etiam 
admovi :  qux  cum  perfpecularer,  penc  omnia  ex  minu- 
tiflimis  particulis  compofita  efTe  comperi.  Cum  autem 
fruflula  iila  radiis  fblaribus  objicerem :  quandam  quafi 
flammulam  ex  iis  emicare  videbam,  &  quidem  majo- 
Tcnij  quam  unquam  vidiflem. 

Frufbilum  unum  oculis  notabam,  quod  locum  fra- 
£tuxx  fuXj  planas  quidem  ac  quadratae,  fbli  dired^e 
oppofitum  habebat :  qui  locus,  quantum  vifu  dijudica- 
bam,  tribus  aut  quatuor  pilis  menti  virilis  latitudine 
relpondebat. 

Ex  hoc  Adamantis  fruftulo  tanta  afcendebat  copia 
ardefcentium  flammularum,  ut  plures  efle  numero 
quam  quadringentas  judicarem.  Flammularum  ifla- 
rum  nonnullas,  fed  numero  paucae,  fibi  erant  vicinius 
jxm&Xy  &  reliquis  majores  :  unde  concludebam,  ipfas 
Adamantis  particulas  illic  etiam  aliis  particulis  majores 
efle,  vel  ordinatius  efle  difpofitas. 

Exinde  oculos  conrerti  ad  aliud  Adamantis  fruflu- 
lum,  paris  circiter  magnitudinis  cum  priori,  quod  ra- 
dios folares  itidem  dire(^e  excipiebat;  8c  baud  paucio- 
ribus  exiguiflimas  molis  particulis  conflare  comperie- 
bam.  Ex  un&  frufluli  illius  parte  eaque  circiter  dimi- 
diate, fpecies  illx  ardefcentium  flammularum  etiam 
exoriebantur,  fed  mole  minores :  in  altera  medietate 
flanunula  quxdam  cernebatur,  aflidue  fe  mobilitans, 
cum  continua  quadam  corufcatione,  quas  fpeciem  habe- 
bat debilioris  fulgetri. 

Ca^terum,  poftquam  ifla  Adamantis  fruflula  radiis 

)laribus  fubduxeram,  adhuc  multiformes  rerum  fpe- 
cies 
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cies  oculis  meis  objiciobantur.    Inter  alia^  ex  /ingulis 
Adamancis  particulis  flammula  quasdam  in  altum  emi- 
care  videbatur. 

PorrO)  novem  pra^terea  Adamantis  fruflula  micro- 
icopio  applicaca  habebam  :  &  in  eorum  feptem  parti- 
culas  iilas  agnovi,  quas  Ipeciem  flammularum  e}acula- 
ri  dixi.  In  duobus  aliis  etiam  particulas  illas  agnolce- 
re  poteram,  ex  quibus  Adamantem  compofitum  cHe 
ftatui .'  fed  illas  planiciem  iuam  ita  fbli  obverfam  habe- 
bant)  uc  plures  eodem  tempore  particulas  digno- 
fcerem. 

Mihi  autem  peramasnum  erat  fped):aculuni9  tot  in- 
tueri  imagines  flammularum^  quas  omnes  colorem  pra:* 
ferebant  corufcum,  &  plerasque  viridantem.  Ifhid  au- 
tem infblens  mihi  vifum  eft,  quod  ad  flammularum  qua- 
rundam  extremitatem  talis  perciperetur  in  aere  motus 
ac  yibratio  ;  tamquam  fi  flammula  adeo  illic  debilitata 
fbrer,  ut  confpicua  efle  defineret.  Pras  casteris  autem 
admirabar,  quod  ex  tali  Adamantis  particuli  circumqua- 
que  ignis  exiret,  debiliter  rutilans,  ficuti  cum  fulmen  c 
longinquo  corufcare  videmus.  Quod  quidem  tarn  crc* 
bro  inmente  me  accidebat,  ut  oculos  avertere  non 
pofTeni,  nifi  jam  fati^tos. 

Verum  tam  jucundo  fped:aculo  faspius  frui  decrevi,  & 
fiiifhilumiflud  Adamantis,  donee  fponte  a  vitro  decidat, 
microfcopio  applicatum  relinquere.  Neque  enim  ope 
glutinofas  alicujus  materia^  affixum  efl  vitro  :  nifi  quod 
vitrum,  antequam  illi  frufhim  Adamantis  aflfigerem, 
bumore  anhelitus  mei  irrorafTem. 

Cum  tam  grato  fpedtaculo  folus  firui  non  vellem  ; 
qux  modo  relata  fiint,  legenda  tradidi  cuidam  N.  cui 
&  microfcopium  in  manus  tradidi.  Cumque  poft 
aliquantum  moras  requirercm ;  nonne  omnia  defcri- 
ptioni  meas  convenire  comperiret ;  ille  prorflis  con- 
venire  refpondit,  &  admirationem  fuum  fuper  fpeda- 
culi  infblcnti^  confefTus  eft. 
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PorrOyCum  fruflxilum  quoddam  Adamantis  adhuc  mi- 
crofcopio  applicatum  eflet,  cujus  particulas,  lamellanim 
modo  libi  incumbentes,  vifu  dignoicere  poteram  ;  baud 
abs  re  me  facfhirum  putavi,  li  lamellas  iftas  dclineari 
curarem,  quas  bic  inicone  i  denotantur  per  ABC. 

Deinde  &  aliud  Adamantis  fragmentum  microlcopio 
applicaveram,  cujus  lamella^  invicem  fuperftratae,  lefe 
oculis  meis  diftinc^iflime  ofFerebant ;  quas  hie  in  icone 
a  defignantur  per  DEFGHIKLM.  In  hac  autem 
figuri  particular  illae  five  lamellas,  quae  per  F  G,  F  H, 
F  I,  F  K,  &  L  denotata^  funt,  reliquis  aliquanto  craffi- 
ores  eflc  videntur  :  verum  iftae  particular  ex  pluribus 
lamellis,  invicem  iuperftratis,  funt  compofitae.  In  ilVA 
vero  fragmenti  parte,  quam  inter  D  E  F  M  exprimendam 
curavi,  diflindiflime  apparent  tenuiilimae  lamellae,  ex 
quarum  congerie  totum  Adamantem  concretum  ede 
pro  certo  habendum  eft. 

Priufquam  fecundam  iconem  in  charts  exprimendam 
curaveram  ;  forte  Celebris  Gemmarius,  N.  t^erbrugge^ 
sedes  meas  praeteribat,  quem  ego  ad  conviiendum  A* 
damantis  fragmen,  ficut  microlcopio  applicatum  erar, 
invitavi.  lUe  fragmen  ifhid  non  fine  admiratione  con- 
templatus,  quafdam  fe  Adamantum  glebulas,  quae  fibi 
inutiles  eflent,  mihi  mifTurum  recepit. 

Ncc  multo  pofl  bina  mihi  mittit  Adamantum  frag- 
menta :  item  exiguum  Adamantem,  ex  arte  quidem 
politum,  fed  fbrdidum,  uti  vocant,  feu  vitiolnm. 

Cum  fingula  fingulis  microfcopiis  appl!cafTcm,primo 
fragmentum  iftud,  quod  in  Fig,  3 .  per  NOP QR  de- 
notatum eft,  delineandum  curavi.  Lineolae,  quae  per 
totum  hoc  fragmentum  excurrunt,  rcvera  non  funt  nifi 
lamellae,  ex  quibtis  Adamantes  conftare  modo  dixi : 
&  apcrtius  conlpiciendas  fe  praebent  ad  P  Q, 

Cetcnim 
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Caetcromut  eonim,  quas  de  h^c  Adamantis  glebuli, 
iivc  froftulo,  jam  dixi,  clarior  atque  diftindlior  fie 
percq>tio;  fhilfailum  Hlud  eidem  proriiis  magnitudine 
exprimi  jufli,  quam  nudo  delineacoris  oculo,  fine  mi- 
crofcopii  ope,  ofFerebat :  qux  vera  fruftuli  magnitudo, 
in  icone  4,  exhibetur  inter  S  T.  Iftud  autem  tantil- 
lum  fruftulmn  ex  tarn  multis  tamque  exiguis  parciculis 
compofitam  eft;  ut  qui  non  viderir,  capere  hand 
poflit. 

In  altero  Adamantis  fragmento,  quod  ejufdem  pro- 
pemodum  magnicudinis  erat,  lamellae  dignoici  pote- 
rant :  8c  pars  iliius  circiter  quinta  conftabat  quinquan- 
gulo  tam  polito,  tamquam  u  ex  arte  Isvigatum  fUiilet, 
nifi  quod  ilii  affixus  eflet  perexiguus  Adamas,  qui  cir« 
citer  quartam  quinquanguU  partem  obt^ebat ;  8c  uti 
clare  viiii  agnofcebam,  etiam  ex  lamellis,  five  particu- 
lis  lamellarum  fbrmam  habentibus,  concretus  erat. 

Quantum  ad  perexiguum  iftum  Adamantem  ;  ilium 
quidem  ex  arte  politum,  fed  ibrdidum  ieu  vitiofum  efle 
dixi :  fbrdidos  enim  vocamus,  dum  vel  fubflavi  funt, 
vel  rimis  aut  lineolis  deformes :  quamvis  nonnullas  hu- 
jus  Adamantis  rimas  atque  lineolas  nudis  oculis  conipi- 
ci  non  pofient ;  imo,  adhibito  etiam  microfcopio,  vi- 
film  pcne  effugerent. 

Exiguus  hie  Adamas  erat  quadrangulus :  prope  unum 
iftorum  angulorum,  intra  ipfiim  Adamantem,  varias 
vidi  particulas  ab  invicem  fejun<llas ;  nifi  quod  aliquan- 
tulum  fefe  attingere  viderentur,  quod  initio  iniolens 
mihi  vifimi  eft.  Particularum  iftarum  maxima  coloris 
erat  fiibflavi,  &  altero  circiter  latior  quam  crafiior  : 
nee  fplendore  cedebat  vitro.  Reliquis  particulis  varia: 
erant  figurac ;  nonnuUis  etiam  par  fplendor  ac  primas  : 
nee  pauciores  efife  judicabam  quam  viginti ;  licet  deli- 
neator tantum  numerom  non  exprefi^rit. 

lile 
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Ifte  confpedhis  hanc  mihi  perfuafionem  indnxit; 
quo  tempore  materia,  Adamantum  produdrix,  vaga* 
batur  in  aSre ;  exiguas  illas  particulas,  quas  itidem  A- 
damantes  erant,  priori  quern  dixi  Adamanti  adjacuifle : 
materiam  autem  adamantinami  quamdiu  talis  materia 
aeri  infedit,  iftam  Adamantum  congeriem  paulatim 
circumveftiifle,  &  minores  Adamantes  inclufifle  ma- 
jori. 

Qua  occafione  recordor  complures  me  habuifle  Cry- 
ftallos  montanas  figuras  fexangulx :  in  quarum  non- 
nullis  quad  inclufas  jacebant  figuras  quxdann  perexiguas 
Sc  oblongas,  coloris  liibccerulei ;  fed  tarn  exiles  ut, 
adhibito  etiam  optima^  notas  microlcopio,  vix  agnofci 
poflent. 

Porro  iilius  Adamantis,  quem  vitioium  appellavi,  ve- 
ram  magnitudinem  delineari  curavi ;  quam  in  icone  jr 
cxprcflam  habes  inter  V  &  W. 

Deinde&  perexiguos  iftos Adamantes,  qui  in  majorem 
Adamantem  inclufi  exhibentur  in  icone  j,  feorfum  deli- 
ncandos  curavi ;  quos  in  icone  6  defignatos  vides  per 
X  Y  Z  A  B  C.  Ubi  per  X  Y  Z  denotatur  exterius  Ada- 
mantis  la'tus,  quod  licet  ex  arte  politum,  ope  tamen  mi- 
crofcopii  conlpedum,  colorem  tarn  fufcum  praeferebat. 

Per  Z  A  B  C  D  E  ifti  denotantur  exiliflimi  Adaman- 
tes ;  quos  in  majufculo  Adamante  velut  inclufbs  latu- 
iflc  praemonui. 

Cum  poflea  latus  Adamantis  in  icone  s  exprefli,  cui 
longe  minores  Adamantes  inclufbs  fuiiTe  mox  dicebam, 
ad  microfcopium  admovidem,  Adamanrem  iftum  variis 
foraminibus  pcrtufiim  efle  comperi ;  quae  ego  foramina 
tunc  fiida  efie  cenfbi,  quando  latus  illud  poliebatur. 
Ira  nimirum  ut  exiguiffmii,  quos  dixi,  Adamantes  loca 
iIJa  prius  infederint,  fed  poliendo  dclapfi  foramina  ilia 
five  purcolos  produxerint,  quae  foramina  in  icone  5*  con- 
/piciia  funt  inter  FGH. 

Porro 


Porrro  exiginim  ilium  Adamanteniy    inter  V  W* 
in  icone  $  exprefluixii  in  latus  fuum  verteram  ;  &  ubi 
crafliulculus  erat,  novacolum  illi  aptaveram,  ut  Ada* 
fliantem  ipfum  i&xi  mallei  difiinderem :  quod  tamen 
licet  iterate  tentanti.  non  facceflit. 

Quare  Adamantem  chartimundi  circumvolutuin, 
imponebam  malleo  ;  &  alio  malleo,  crebrius  tamen 
feriendO)  diflregi.  Poftquam  omnes  dif&adi  Ada- 
mantis  glebulas  diverfis  microfcopiis  applicaveram  ; 
unam,  quseplures  qam  reliqus  lamellas  oculis  exhibere 
yidebatur,  delineatori  efiingendam  tradidi^quas  in  icone 
8  denotatur  perlKLM.  Hand  tamen  poflibile  de- 
lineatori fuit  eidem  perfedtione  glebulam  illam  expri- 
mere,  qui  fefe  oculis  confpiciendam  ofTerebat. 

Cum  autem  microfcoiHum,  cui  fruflulum  illud  iconis 

8  applicatum  erat,  diverfum  eflet  ab  iis  microfcopiis, 
quoram  ope  alia  Adamantis  frufta  delineari  curaveram; 
Delineator  poftremmn  hoc  fruffailum  ei  magnitudine 
expreffit,  quam  fme  microfcopio  conlpedhim  oculis 
offerebat :  quas  vero  fruftuli  illius  magnitudo  in  icone 

9  exhibetur  inter  N  O. 

Quacdam  ex  his  Adamentum  fragmentis,  ope  mi- 
crofcopii  confiderata,  jucundos  prasbebant  confpedus : 
quos  etiam  nonnuUis,  talium  rerum  ftudioils,  exhibui. 
lUis  autem  jucundifllmum  erat,  in  uno  Adan^tis  fiu- 
(hilo  ram  multiplicesagnoicere  partes :  imprimis  etiam 
quod  lamellas,  ex  quibus  Adamantes  concreti  iimt,  in 
duobus  Adamantum  fruftulis  valde  dillin<fle  poflent 
interaofci ;  nempe  dum  lamellae  iftas  juxta  du(3xim  Ion- 
gitudinis  oculis  oDjiciebantur. 

Exinde  ftudium  meum  converti  ad  examen  Cryftalli 
cujufdam  montana:,  fex  lateribus  prasditas,  cujus  longi- 
tudo  circiter  relpondebat  latitudini  duorum  digitorum, 
craflitudo  vero  minori  digito. 

L 1  Cryftallum 


Cryftalltun  iftam  in  complura  finfta  confir^)  8c 
ftufta  microfcopiis  applicavi ;  diiquirere  Tolens  mini 
&  ilia  ex  iiipcrftratis  fibi  lamellis  compofiu  cflenc : 
qui  ratione  Adamantes  m^itodinem  luam  adeptos 
efle  dixi.  Sed,  tametfi  perqaificionem  iftam  (iepius 
iceraverimy  nc  tantillam  quidem  lamellam  in  iis  deprc- 
Bendi.  Iftad  autem  in  Cryftallis,  qi^s  quid^n  pn& 
manibus  habebam,  pleramque  animadvcrti,  in  omni- 
bus  earam  lateribus,  qux  numero  iena  eranc,  tranf* 
verbis  protendi  lineolas,  alias  aliis  fitu  aliquanculum  fu- 
periores  ;  tamquam  fi  illic,  increfcentibus  Cryftallis, 
ortse  produ(3:asaue  fiiiflcnt :  qu&  fiiper  re,  quantum* 
cumque  Cryftalloram  numeram  ante  confideraverinv 
atque  confi^erim,  numquam  ipie  mihi  fadsiacere  potui. 

7)elPbis  in  Hollandidj 

Nov.  xo.  I71X. 


IV.  An  Account  of  an  Optical  Experiment  made  fc- 
fore  the  Royal  Society,  on  Thurfday,  Dec. 
6th»  and  repeated  on  the  13  th,  1711.  ^y  the 
(Reverend  J.  T.  Dcfagulicrs,  L  L.  D.  F.  ^  S. 

SI R  Ifaac Newton^  in  his  Optics,  (B.  1.  Trop.  i. 
Exp.  z.)  relates  an  Experiment  made  with  a  Card, 
or  Paper,  painted  red  on  one  half  and  blue  on  the 
other,  which  being  enhghten'd  by  a  Candle,  the  I- 
mage,  by  the  Interpofition  of  a  Lens^  is  fo  projected 
on  a  white  Paper,  held  on  the  other  fide  of  the  Lens^ 
that  the  Place  where  the  blue  half  appears  diftinca,  (or 
as  the  Opticians  term  it,  the  diftind  Bafe  of  the  Image 
of  the  blue  half)  is  much  nearer  to  the  Lens  thaiithc 
Place  of  the  Image  of  the  red  half    And  this  is  made 

apparent 
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apparent,  by  fceing  on  one  of  thefe  Images  the  Repre- 
fentation  of  the  black  Threads,  that  are  wrapp'd  round 
the  Card,  whilft  they  are  not  vifible  on  the  other. 
This  is  folly  defcribed  in  the  Place  abovemcntion'd  ; 
but  yet  a  *  Gentleman  abroad  has  call'd  the  Experiment 
in  queftion,  and  denied  the  matter  of  Fa(3:,  faying,  that 
he  could  not  make  it  foccecd,.  but  propofes  an  Expe- 
riment ofhis  own  to  difprove  the  different  Refrangibi- 
lity  of  the  Rays. 

Upon  this  I  was  defir'd  to  make  the  Experiment 
over  again,  before  the  Royal  Society,  which  lucceeded 
well.  But  becaufe  there  muft  be  care  taken  in  the 
making  it,  I  ihall  mention  all  the  Particulars  obfervcd  in 
the  Performance  ;  which,  if  duly  put  in  pra(3:ice,  will 
make  the  Experiment  always  fucceed. 

I  painted  one  half  of  the  Card  R  B,  (Fig.X,)  asB, 
with  Vltratnarine^  made  deeper  with  afmall  Mixture 
oilndigOj  and  the  other  half  R,  I  painted  over  with 
Cinnabar  heightened  with  a  little  Carmine^  (b  that  the 
Line,  that  feparated  the  red  from  the  blue,  was  per- 
pendicular to  the  long  fides  of  the  Cord. 

Then  I  wrapped  a  black  Silk  four  times  together, 
over  the  middle  of  each  painted  part  of  the  Car^  as  in 
Fig,  XL 

Upon  a  fquare  Trencher,  Fig.  XII.  painted  black, 
and  liilpcndcd  vertically  againft  a  Wall,  I  fix'd  my  co- 
loured Card  with  a  Pin,  and  the  Room  being  made  very 
dark,  I  enlightened  the  Card  with  a  ftrong  Light  thrown 
upon  it  from  a  dark  Lanthorn,  that  had  two  Convex 
Glafles  in  it ;  then  letting  up  the  Lens  L  L,  (repre- 
ftnted  by  Fig.  XIII.)  in  Uich  manner,  that  its  Axis 
pafs'd  perpendicularly  thro*  the  Image  of  the  Card,  at 
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the  diftance  of  nine  Feet  from  the  Card,  the  Image  of 
the  Card  being  received  upon  a  white  Paper,  at  the 
diftance  of  nine  Feet  on  the  other  fide  of  the  Lens^  at 
B,  the  blue  half  appeared  diftind,  with  the  Image  of 
the  black  Silk  going  vertically  along  its  Plain,  whilft 
no  Appearance  of  the  black  Silk  was  perceivable  on 
the  red  half    Then  removing  the  Paper  about  two 
Inches,  to  R,  the  red  half  of  the  Image  had  a  black 
Line  very  plain  upon  ix^  whilft  it  was  invifible  on  the 
blue  half    This  was  more  evident,  when  a  ftrong  I« 
mage  of  the  Candle  was  iucceftively  thrown  on  that 
half  of  the  Card,  whofe  Image  was  under  Examination. 
When  the  Paper  was  held  in  the  middle  becween  R 
and  B,  the  black  Liqe  upon  each  Colour  was  vidble, 
but  indiftind. 
N.  B.  Care  muft  be  taken  that  the  Colours  be  deep, 
becaufe  having  accidentally  rubb'd  ofTfbme 
of  the  blue,  the  Whicenels  of  the  Card  under 
it,  made  its  Image  fly  out  farther,  almoft  as 
£u:  as  that  of  the  red. 


V.  <?m 
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V.  Tart  of  a  Letter  from  2)r.  Ncttlcton,  Thyfi^ 
clan  at  Halifax,  to  Dr.Jurin,  (2(.  S.  Seer  con^ 
cerning  the  Inoculation  of  the  Small  Pox, 
and  the  Mortality  of  that  Diftemper  in  the  natui^ 
ral  Way. 

TH  E  R  E  are  two  Propcficioas  advanced  by  the  Fa- 
vourers of  the  Prad^ce  of  Inoculation,  concern- 
ing which  the  Publick  feems  to  require  more  full  Sati(^ 
&%on.  That  the  ^iftemfer  raised  by  Inoculation  is 
realh  the  Small  l^ox ;  and.  That  it  is  much  more 
mila  and  favourable^  and  far  lefs  marSal^  than  the 
natural  Jort. 

The  former  of  thefe  is  not  fb  much  dilputed  now, 
as  it  was  at  firft,  when  this  Method  was  introduced, 
nor  can  it  be  made  a  doubt  of  by  any  one,  who 
has  (een  thofe  that  have  been  inoculated,  and  has  alfb 
been  much    converfant  in  the  natural  Small  Pox. 
There  is  ufiially  no  manner  of  difference  to  be  obfer* 
red  betwixt  the  one  fort  and  the  other,  when  the 
Number  of  Pudules  is  nearly  the  fame  ;  but  in  both 
there  are  almofl  infinite  Degrees  of  the  Diflemper,  ac-- 
cordingtothe  difierence  of  that  Number.    All  the 
Variation  that  can  be  perceived  of  the  Ingrafted  Small 
Pox  from  the  Natural,  is,  that  in  the  former  the  Pu- 
ftules  are  commonly  fewer  in  Number,  and  all  the  reft 
of  the  Symptoms  are  in  the  fame  Proportion  more  fa* 
vourable.  They  exadly  refcmble  what  we  call  the  Di* 
flin<2  Sort :  the  Symptoms  before  the  Erupcion  are  the 
very  fame,  and  when  the  Pufhiles  begin  to  rife,  their 
Appearance  is  the  fame,   as  well  as  their  Periods  of 
Maturation  and  Dedenfion  ;  they  are  at  firft  of  the 
feme  florid,  rofy  Colour,  and  when  fiiUy  ripe,  of  as 
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fair  a  yellow.  They  commonly  rife  as  round  and  as 
large  as  the  other,  and  when  they  are  very  nmnerous, 
the  Inflammation  and  fweliing  of  the  Face  comes  on 
at  the  ufual  Time,  and  is  followed  by  the  fweliing  of 
the  Hands  and  Feet,  and  only  once  I  obftrved  a  Sali* 
vation,  tho'  the  Puftules  were  diftindl.     In  the  Natu- 
ral Small  Pox,  when  the  Puftules  are  very  few,  we 
fomctimes  obferve,  they  do  not  rife  to  fo  great  a  Bulk, 
neither  do  they  ripen  fo  fully,  nor  continue  fo  long 
as  ufual ;  and  it  is  the  fame  in  the  way  of  Inoculation. 
in  ihort,  as  this  Diftemper  is  raifed  by  an  Ingraftment 
from  the  ^mall  Pox,  as  it  has  the  very  fame  Appear- 
ance, and  as  it  is  capable  of  producing  the  fame  by  In- 
fedtion,  there  feems  to  be  no  room  to  doubt  of  its 
being  the  true  and  genuine  Small  Pox.     And  if  that 
be  allowed,  it  will  follow  from  thence,  as  a  Corolla- 
ry, that  Thofe^  who  have  been  inoculated^  are  in  no 
more  danger  of  receiving  the  Ttijiemfer  again^  than 
Thofe  who  have  had  it  tn  the  ordinary  Way,     And 
this  is  alfo  thus  far  confirmed  by  Experience.     We  are 
very  ready  to  own,  that  the  Operation  may  fometimes 
fail :  thofe  Gentlemen,  who  firft  communicated  to  the 
Royal  Society  fomc  Account  of  this  Practice  from 
Turkey^  did  both  of  them  intimate  fo  much ;  tho'  I  be- 
lieve   that  will  but  rarely  happen.     In  one  *  In- 
flancc    here,    I  obfervcd  no    Eruption  at  all,    nei- 
ther did  the  Wounds  inflame  and  {s}^^  any  more 
than  would  have  followed  from  a  common  Incifion, 
which  made  me  conclude,  that  what  was  apply'd  had 
not  taken  EfFed,  and  indeed  the  Reafon  of  it  was  very 
well  known  to  mc.    In  three  others,  tho'  the  Wounds 
did  inflame,  and  f\vcll,  and  difcharge  confiderably,  yet 
the  Eruptions  were  fo  imperfed*,  as  to  leave  me  a  little 
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in  doubt :  but  two  of  thcfe  have  fince  been  (ufEciently 
try'd,  by  being  conftantly  with  thofe  who  had  the  Small 
Pox,  without  receiving  any  Infe(9:ion  ;  which  makes 
me  inclined  to  believe  they  will  always  be  lecure  from 
any  danger  of  it.  As  to  all  the  reft,  neither  I  nor  any 
body  elfe,  who  law  them,  did  in  the  leaft  queftion, 
but  that  they  had  the  trae  Small  Pox. 

As  to  the  latter  Propofition,  That  the  Ingrafted 
Small  Tox  is  far  lefi  dangerous  than  the  Natural : 
the  Trath  of  this,  I  limpole,  can  only  be  found  by 
making  a  Comparifbn,  lo  far  as  our  Experience  will 
extend.  In  order  to  this,  I  have  taken  an  Account  in 
this  Town,  and  fbme  Part  of  the  Country,  and  have 
procured  the  fame  from  feveral  other  Towns  here- 
abouts, where  the  Small  Pox  has  been  Epidemical  this 
lafl  Year,  with  as  much  Exadhie&  as  was  poflible, 
how  many  have  had  the  Small  Pox,  and  how  many 
out  of  that  Number  have  died.  Some  of  thefe  I  did 
fend  you  the  laft  Summer,  but  I  will  beg  leave  to  re- 
peat them  amoDgfl:  the  reft,  that  they  may  be  all  under 
one  view. 

Have  had  the 
Small  Pox.  Died. 

In  Halifax    —    —    —    —    —    —  276  —  ""  45 

In  a  Part  of  the  Pan'fti  of  Halifax^  (Irctch-  ? 

ing  towards  Bradford    —    —    —    J  ^^'  ^^ 

In  another  Part  of  the  fame  Parifli     —  26Z 28 

In  Bradford    —     —    —    —     —     —  129 35 

In  Leeds     —     — ■     —    —     —     —    —  792 189 

In  Wakefield  —    —    —     —    —    —  418 57 

In  Rochdale —  —     —    —    • —    —    —  177 38 

I41  Ajhton  under  Unej    a  fmall  Market- 1 

Town   in   Lancajhirey    including   two?  279 55 

neighbouring  Villages    —    —    — S 

In  Macclesfield    —    —    —     —    —  —  302 37 

In  Stockport  —    —     —     —    —     —  287 73 

In  Hatherfield    ~    —    —    —    —    —  180 20 


Total  3405  —  —  535 
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1  am  very  fcnfiblc  you  will  require  a  great  number 
oF  Obfcrvations,  before  you  can  draw  any  certain 
Conciufions.  I  would  only  crave  leave  to  remark, 
that  it  appears  from  thefe  Accounts,  that  this  laft  Year, 
in  this  Part  of  the  Kingdom,  almofl:  nineteen  out  of 
every  hundred,  or  near  one  fitb  of  thofe^  who  have 
had  the  natural  Small  T^oxy  have  ated\  whereas  out  of 
Jixtyone  which  have  been  inoculated  hereabout s^  not 
one  ha^  died ;  for  as  to  the  Cafe  of  Mr.  John  Sym/bn's 
Daughter,  which  would  have  made  the  fixty  fecpnd,  I 
leave  it  out  of  my  Account,  and  I  will  refer  ic  to  any 
impartial  Judgment,  whether  I  may  not  juftly  do  fo  '^. 
The  Fa&s  are  open  to  every  one's  Enquiry,  and  who- 
ever will  give  himfelf  the  Trouble,  may  be  latisfied  as 
to  the  Truth  of  them. 

Halifax^  ^ec.  16. 

I7XX. 
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VL  J  Letter  to  the  Learned  Dr.  Caleb  Cotef- 
worth,  F.  (2{;  S.  of  the  College  of  ^hyficiansy 
London,  and  ^hyfician  to  St.  Thomas  s  Ho* 
fpitah  containing  a  Compartfon  between  the  Dan'^ 
ger  of  the  Natural  Small  Pox,  and  of  that  given 
by  Inoculation.  !By  James  Jurin,  M.  D.  Q(.  S^ 
Secret. 

TH  E  fincere  and  difinterefted  Regard  for  the  Good 
of  Mankind,  which  you  have  always  manifefted, 
as  well  in  your  extenfive  private  Pradtice,  as  in  that 
publick  Poft,  which  you  nave  fb  long  and  fp  ufefiilly 
lill'd,  muft  affcA  you,  I  am  fiire,  with  a  great  and  fen« 
fible  Concern  for  the  Deftruiftion  made  among  us  by 
that  terrible  Calamity  the  Small  Pox.  We  have  feen, 
for  fbme  confiderable  Time  palt,  above  loo  Peribns 
fer  Week  in  this  Ciry  and  Suburbs,  taking  one  Week 
with  another,  to  be  carry 'd  off  by  this  Difeale ;  aCon- 
fideration  certainly  that  ought  to  difpoie  us  to  enter 
into  any  Mealures,  by  which  we  may  reafonably  hope 
to  put  K>me  Stop  to  the  Progrefs  of  fb  crael  a  Di- 
flemper. 

To  this  Purpofe,  Sir,  the  Method  of  Inoculation, 
which  has  lately  been  introduced  among  us,  is  flrongly 
recommended  on  the  one  hand,  and  has  been  oppoied 
with  a  great  deal  of  Warmth  and  Zeal  on  the  other. 

Mm  I  have 
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I  have  no  Inclination  to  enter  into  this  Contio- 
verfy  ;  it  is  in  better  and  abler  Hands  -.  bur,  as  the 
Point  in  Difpute  is  of  the  utmoft  Importance  to  Man- 
kind, I  heartily  wifh,  that,  without  Paflion,  Preju- 
dice, or  private  Views,  it  may  be  fairly  and  maturely 
examin'd.  In  order  to  which,  if  the  following  Ex- 
trads  and  Computations,  concerning  the  comparative 
Danger  of  the  Inoculated  and  Natural  Small  Pox,  may 
be  of  any  Ufe  to  your  fclf,  or  to  other  impartial  and 
didnterefted  Judges,  I  fliall  think  my  Labour  well  be- 
ftowed. 

The  Number  of  Perfbns,  who  have  had  the  Small 
Pox  by  Inoculation  here  in  Englandy  is,  by  the  beft 
Information  I  have  been  able  to  colled,  as  follows. 

Inoculated  by 

Dr.  Nettkton 5j 

Claudius  Amyand^  Efq;  Serjeant  Surgeon  -  17 
Mr.  Matt  land.  Surgeon     .....     ^-^ 

Dr.  Dover 

Mr.  Weymijht  Surgeon 

The  Reverend  Mr.  3'<?/j;;y2»      .... 
Dr.  Brady,  at  Tortfmouth     -     -     -      .     'a 
Mr.  Smith,  Surgeon,    and   Mr.  T>ytneri> 
Apothecary,  axChichefter     -     -     .     C   '3 

Mr-fTal/er,  Apothecary  at  GoJ]fort  -  .  3 
A  Woman  at  Leicefier 8 

Dr.  ff^iUiams  ax  Haver/or d  fFeJi  -  -  .  6 
Two  other  Perfons  near  the  lame  Place  -  -  % 
Dr.  French,  at  Briftol y 

In  all  —  78l 

Out  of  this  Number  the  Oppofers  of  Inoculation 
affi  rm,  that  two  Perfons  died  of  the  Inoculated  Small 
Fox;  the  Favourers  ofthisPra<aice  maintain,  that  their 
Death  was  occafioned  by  other  Caufes.    \i,  to  avoid 

dil^^utc. 
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difput^  thefe  two  be  allowed  to  have  died  of  Inocula. 
tioD,  we  mud  eftimate  the  hazard  of  dyins  of  the  Iq« 
oculated  Small  Pox,  as  far  as  can  be  colleded  from 
our  own  Experience,  to  be  that  of  x  out  of  iSx,  or 
one  out  of  91. 

The  Reverend  Mr.  Mather^  in  a  Letter  dated  March 
10.  17x1.  from  BoJIon  in  New  England^  gives  an  Ac- 
count, That  of  near  300  inoculated  there ^  j  or  6  died 
upon  it  or  after  itj  but  from  other  Difeajes  and  Ac^ 
cidents^  chiefly  from  having  taken  the  InfeEiion  in  the 
common  way  hy  Injpiration^  before  it  could  be  given 
them  in  this  way  ofTranJplantation. 

I^  as  we  have  done  before,  to  avoid  all  occaiion  of 
difpute,  we  allow  j  out  of  thefe  300  to  have  died  of 
the  Small  Pox  by  Inoculation,  notwithftanding  what 
Mr.  Mather  has  faid  of  their  dying  by  other  Acci- 
dents or  Diieafes  ;  the  hazard  of  Inoculation  will 
thence  be  determined  to  be  that  of  i  in  about  60.  But 
here  it  muft  be  oblerv'd,  that  by  all  the  Accouifts 
from  New  En^land^  the  Operators  there  appear  not 
to  have  been  lo  cautious  in  the  choice  of  their  Subjects, 
as  here  in  England.  For  Mr.  Mather  tells  us,  that 
the  Perfons  inoculated  were  young  and  oldy  from  i 
Tear  to  70,  weak  andjtrong ;  anoDv  other  relations 
we  are  informed,  that  Women  with  Childy  and  others 
even  in  Childbed^  underwent  the  Operation.  Appa- 
rently the  Greatnefs  of  the  Danger  they  were  in,  from 
the  Infcifiion  in  the  natural  Way,  which  then  raged 
among  them  with  the  utmoft  Fury,  made  them  the 
more  adventurous. 

We  come  now.  Sir,  to  the  fccond  Part  of  our  Dc- 
fign,  which  is  to  form  an  Eftimate  of  the  Hazard, 
which  all  Mankind,  one  with  another,  are  under  of 
dying  of  the  natural  Small  Pox,  that,  by  comparing 
this  with  the  Hazard  of  Inoculation,  the  Publick  may 

M  m  X  be 
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be  enabled  to  form  a  Judgment,  whether  or  no  the 
Pradlicc  of  Inoculation  tends  to  the  Prefcrvation  of 
Mankind,  by  Icflening  the  Danger  to  which  they  arc 
otherwife  liable. 

With  this  View  I  have  confulted  the  Yearly  Bills  of 
Mortality,  as  far  back  as  the  Year  1667,  being  the 
Year  after  the  Plague  and  the  Fire  of  London^  com- 
prehending to  the  prefent  Time  the  Space  of  56 
Years,  from  4X  of  which  I  have  given  Extrads  in  the 
two  following  Tables. 

The  firft^of  thefc  takes  in  the  firft  lo  Years,  diftin- 
guilhing  for  every  Year  the  total  Number  of  Burials, 
and  likewifethe  Number  that  died  of  the  Small  Pox,  in 
two  leparate  Columns.  The  third  Column  fliews,  how 
many  died  of  the  Small  Pox  out  of  every  Thoufand  that 
were  buried ;  and  the  fourth  Column  reprefents  the 
Proportion  between  thofe  that  died  of  the  Small  Pox, 
and  the  whole  Number  of  Burials,  by  the  nearefl:  Vul- 
gar Frad^ion,  having  always  i  for  the  Numerator. 

The  fecond  Table  gives  the  laft  ix  Years,  after  the 
fame  manner,  and  at  the  bottom  of  each  Table  is  given 
the  Total  Number  for  each  Series  of  Years,  and  like- 
wife  the  Number  that  died  each  Year,  taken  at  a  Me- 
dium, one  Year  with  another  :  by  which  it  appears, 
that  the  Proportion  between  the  Number  of  thofe  that 
die  of  the  Small  Pox,  and  the  whole  Number  of  Bu- 
rials, is  very  nearly  the  fame,  upon  an  Average  for 
each  Series  of  Years. 

The  14  intermediate  Years  between  1686  and  1701 
are  left  out,  becaufe  in  the  Bills  for  thofe  Years,  the 
Accounts  of  the  Small  Pox  and  Meafles  are  not  di- 
(linguiihed,  as  in  the  preceding  and  following  Years, 
but  are  join'd  together  in  one  Article,  fb  that  from  them 
no  certain  Account  can  be  drawn  of  the  Number  of 
Perfons,  that  died  of  the  Small  Pox. 

TABLE 
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TABLE    I. 


Years 


Total  No 
of  Burials 


Died  of  the  Small  Pox,^ 
In  all. 


In  looo  In  Proponion 


20  Tears 


398200 


284J9 


71  i 


m 


"fiSS^I  '^^'o 


J4»3 


71 T 
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TABLE     II. 


J  Total  N^l         Died  of  the  Small  Pox. 


170I 
1702 
1703 
1704 

1705 
1706 

1707 

1708 

1709 

1710 

1711 

1712 

1713 

I71S 
1716 

17x7 
1718 

1719 

1720 

1721 

1722 

2  2  Years 


In  1 000 1  In  Proportion. 


1 


20471 

1948 1 

20720 

22684 

22097 

19847 

21600 

2129I 

21800 

24620 

19833 

2II98 

21057 

26569 

22232 

24436 

23446 

26523 

28347 

15454 
26142 


505598 


Each  Year  at?       22982 
a  Medium,    _S 


2  Years    £o37£8 


Each  Year 
41  at  a  Me 
difitn. 


a 


21519 


109J 
311 

8p8 
1501 
1095 

721 
1078 
1687 
1024 
3138 

915 

1943 
i5i4 

2810 

1057 

2427 

2211I 

1884 

3229 

1440 

2375 
it/iy 

35620 


166$ 


55079 


15.50 


53 
Id 

43 
65 

50 

50 
79 

47 

127 

45 
9* 

77 
io5 

48 

99 

94 

71 
114 

57 
91 

_!± 

7» 


7» 


7» 


3 


T« 


1 4 
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By  thcfe  Tables  it  appears,  that  upwards  of  fiveu 
per  Cent,  or  fitnewhat  more  than  a  fourteenth  fart  of 
Mankind^  die  of  the  Small  Tox ;  and  confequently  the 
hazard  of  dying  of  that  Diftempcr,  to  every  individual 
born  into  the  World,  is  at  leafl  that  of  one  in  four- 
teen. And  that  this  Hazard  encreafes  after  the  Birth, 
as  the  Child  advances  in  Age,  will  appear  from  what 
follows. 

From  this  Eflimate  it  is  demonflrable,  that,  in  the 
Cafe  of  Perlbns  actually  having  the  Small  Pox,  the 
Hazard  that  they  run,  one  with  another,  of  dying  of 
that  Diftemper,  is  greater  than  that  of  one  in  fourteen  ; 
or,  which  is  the  lame  thing,  there  muft  he  fewer  than 
thirteeuy  that  recover^  for  one  that  dies  of  the  Small 
7^ox.  For  fince  one  fourteenth  part  of  Mankind  die 
of  the  Small  Pox,  and  the  other  thirteen  parts  die  of 
other  Difeafes  ;  if  thefe  thirteen  have  all  had  the  Small 
Pox,  and  recovered  from  it,  before  they  fell  ill  of  thofc 
other  Difeafes  of  which  they  died,  then  juft  thirteen 
will  have  recovered  from  the  Small  Pox,  for  one  that 
dies  of  that  Diftemper  :  but,  as  it  is  notorious,  that 
great  Numbers,  efpecially  of  young  Children,  die  ol 
other  Difeafes,  without  ever  having  the  Small  Pox,  it 
is  plain,  that  fewer  than  thirteen  muft  recover  from 
this  Diftemper,  for  one  that  dies  of  it. 

To  determine  exadtly  how  many  of  thefe  thirteen 
Parts  of  Mankind,  die  without  having  the  Small  Pox, 
is  a  very  difficult  Task :  but  it  is  eafy  to  fee,  that  a 
confiderabie  Dedudion  is  to  be  made  from  them. 

In  the  firft  place,  the  two  Articles  of  Stilborn  and 
Abortive  Children^  which  arc  put  into  the  yearly  Bills, 
as  part  of  the  Number  of  Burials,  are  unqueftionably 
CO  be  deduced. 

With 
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With  thefc  two,  Sir,  you  will  not  I  believe,  think  it 
onreafonabie  to  join  the  following  Heads,  which,  by 
the  bed  Information  I  can  procure,  comprehend  only 
very  young  Children,  or  at  moft  not  above  one  or  two 
Years  of  Age'.  Overlaidy  Chryjbms  and  Infants^  Con- 
vulfions^  Sorfejhoeheadj  Headmo Id/hot^  Teeth^  JVa* 
ter  in  the  Headj  Worms^  Rickets^  Livergrown^  Chin- 
Cough^  and  Hooftng'Coughy  which  Articles  in  the 
Yearly  Bills  for  xx  Years  uft  pad,  amount  at  a  Medi- 
um to  386  in  each  1000,  of  the  whole  Number  of 
Burials. 

It  is  true  indeed,  that,  in  all  Probability,  fome 
fmall  part  of  thele  mud  have  gone  thro'  the  Small  Pox, 
and  therefore  oi^ht  not  to  be  deducted  out  of  the  Ac- 
count :  but  then,  on  the  other  hand,  as  it  is  certain, 

that  of  the  remaining  — ^  of  Mankind,  that  are  above 

1000 

• 

one  or  two  Years  of  Age,  there  are  great  Numbers, 
that  never  have  the  Small  Pox,  it  will  I  prefume  be 
judged  to  be  no  unequal  Suppofition,  ^  I  fuppofe  all 
that  are  contained  under  the  Heads  abovemention'd,  to 
have  mifs'd  that  Diftemper,  when  by  way  of  Com- 
peniation,  i  allow  all  the  remainder  of  Mankind  to 

undergo  it ;  which  Conceflinn  is  fo  large,  that  it  Will 

abundantly  make  up  for  what  I  affume  too  much  in  the 
former  Suppofition. 

Allowing  therefore,  that  out  of  every  1000  Chil- 
dren that  are  born,  386  die  under  one  or  two  Years 
of  Age,  without  having  the  Small  Poy,  and  71  do 
fome  time  or  other  die  of  that  Diftemper ;  it  follows, 
that  the  Hazard  of  dying  of  it,  to  the  remainder  of 
Mankind,  above  one  or  two  Years  of  Age,  who  arc 
II  fuppofed  to  undergo  that  Difeafc  fooncr  or  later,  is 
ut  of  71  out  of  6x4,  or  nearly  x  out  of  17  :   lo  that 

JIG 
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nomore^  tbanhtween  7  Md  8j  cm reewerfrom  tiat 
7)iflemj^ery  fir  one  that  dies  of  it.  And  if  any  confi- 
lable  part  of  the  afordaid  remainder  of  Mankind, 
more  than  is  allowed  for  above,  do  efcape  having  the 
Small  P0X9  then  the  Proportion  of  thofe  that  recover 
from  it,  will  be  flill  finaller. 

This  Confideration  ihews  the  Fallacy  of  one  plan* 
fible  Aigoment,  that  has  been  often  made  de  of  on 
occafion  of  the  prefent  Difbutes  about  Inoculation : 
Which  is,  that  whatever  be  the  Danger  of  dying  of  the 
Small  Pox,  to  thofe  that  aduaily  have  that  Diieafe^  yer, 
as  great  Numbers  of  Perfbns  never  have  the  Small  Pox 
at  all,  this  Danger  is  what  any  particular  Perlbn  may 
never  be  in ;  and  therefore  it  will  be  Madnefs  to  under- 
go  the  hazard  of  Inoculation,  be  it  great  or  fmall,  in 
order  to  prevent  a  Difeafe,  which  poffibly  may  never 
befal  one. 

For  if  two  parts  in  feventeen  of  all  Mankind,  that 
are  above  one  or  two  Years  of  Age,  muft  fboner  or 
later  die  of  the  Small  Pox,  it  is  plain,  that  how  many 
parts  Ibeverofthele  feventeen  are  luppofedto  efcape 
tbat  Diftemper,  the  Mortality  among  the  remainder, 
who  undergo  it,  muft  in  proportion  be  fo  much  the 
greater.  As  for  inftance,  if  7  parts  efcape  having  the 
Small  Pox,  and  10  undergo  it,  then  %  out  of  10,  or  i 
out  of  f,  that  have  the  Small  Pox,  muft  die  of  that 
Difeafe. 

And  as  it  can  never  be  known,  whether  or  no  any 
particular  Perfon  be  one  of  thofe,  that  are  to  have  the 
Small  Pox  ;  his  Hazard  of  dying  of  that  Diftemper, 
being  made  up  of  the  Hazard  of  having  it,  and  the  Ha- 
zard of  dying  of  it,  if  he  has  it,  will  be  exa<^ly  the 
fame,  namely,  that  of  2  in  1 7,  or  i  in  8  or  9,  whether 
the  proportion  of  Mankind,  that  efcape  having  the 
Small  Pox,  be  great  or  fmall. 

Mn  But 
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Bat  as  wbat  has  been  laid  ccucemiog  the  Hazard  of 
the  natural  Small  Pox,  is  taken  from  an  Account  of  4^ 
Years;  whereas  the  Hazard  of  Inoculation  is  eftimated 
only  from  what  has  happened  in  the  {pace  of  about  18 
Months,  fince  which  time  it  had  its  firft  Rife  among 
us ;  it  will  perhaps  be  asked  by  fome  Peiibns,  why 
we  do  not  likewile  make  the  Eftimate  of  the  hazard  of 
the  natural  Small  Pox,  from  the  laft  two  Years  alon^ 
without  running  back  into  fb  great  a  number  of  Year% 
before  Inoculation  was  b^un  ? 

To  which  we  anfwer,  that  the  Proportion  of  thofe 
that  die  of  the  Small  Pox,  varies  fb  much  in  different 
Years,  as  appears  from  the  Tables  above,  that  it  was 
impoflible  to  come  at  any  Certainty  in  this  point,  from 
the  confideration  of  the  two  laft  Years  alone :  and  if 
any  onefufpe(3:s  us  of  Partiality  in  proceeding  after  the 
manner  we  have  done,  he  need  only  cafl  his  Eyes  upoa 
the  fecond  Table>  where  he  will  find,  that  the  Morta* 
lity  of  the  natural  Small  Pox,  for  the  two  laft  Years, 
has  confiderably  exceeded  the  Medium  we  have  de- 
termined,, from  taking  in  two  and  fourty  Years. 

There  is  another  Method,  which,  if  it  were  put  in 
pradice  in  feveral  large  Towns,  or  Parifhes^  and  for  a 
uifficient  Number  of  Years,  would  enable  us  to  come 
at  a  nearer  and  flill  more  certain  Computation  of  the 
Proportion  between  thofe  that  recover,  and  thofe  that 
die  of  the  Small  Pox :  which  is,  to  fend  a  careful  Per- 
fbn  once  a  Year,  from^  houfe  to  houfe,  to  enquire 
what  Perfons  have  had  the  Small  Pox,  and  how  many 
have  died  of  it,  in  the  preceding  Year .  This  has  been 
done  by  Dr.  Nettleton  the  lafl  Year,  at  feveral  Towns 
in  TorkJhireyScc.  and  the  fame  was  done  at  Chichefter 
for  the  fame  Year,  to  the  15th  oiOHober  lafl,  by  a 
Perfbn  of  Credit,  whofe  Account  was  communicated  to 
me  by  my  learned  and  ingenious  Friend,  Dr.  IVhitaker. 

Such 


Snch  another  Account  has  bcentranimitted  tome  fh)m 
Himerfard  JVefij  in  Simtb  WmUs^  by  the  Learned 
Dr.  Terrot  fFiUiams^  Phyfician  in  that  Place.  The 
Sum  of  thefe  Accounts  is  as  follows. 

Sick  of  the  Small  F(mc  Btodk 

Several  Towns  in  Tcrijhire^-^  —  j4ojr  —  6^6 
Cbicbefier    — -    — .    —    i—    i—i    ^^^    .^     i^g 

HimerfirdWefi    —    —    —    —  xxy    —      ^% 

Total  46x6    —    85-^ 

From  which  it  appears^  tha^  upon  a  Medium  be^ 
tween  thefe  Accounts^  there  died  of  the  Small  Tox  it  A 
moft  \^per  Cent,  or  nearly  one  infive^  of  PeHbns  of 
all  Ages,  that  underwent  that  Diftemper.  Which  is 
the  more  to  be  remarked^  for  that  out  of  8x  Terjons^ 
that  had  the  Small  Pox  by  Inoculation,  the  fame  Year, 
and  in  the  Neighbourhood  of  the  fame  Places^  not  one 
mifcarryd. 

Mr.  Mather  obferve^  in  his  Letter  mentioned  abov^ 
that  out  of  more  than  f  000  V^erjons  that  had  the  SmaU 
Tox  at  Jbojion  in  New  England^  within  little  more 
than  half  a  Tear^  near  900  diedj  which  is  more  than 
one  in  fix  ;  and  this  Account  added  to  thofe  from 
Torkjhire^  Chichejier ^^xA  Wales ^  reduces  the  Propor- 
tion of  thofe  that  die  of  the  Small  Pox  to  fbmewhat 
more  than  \%fer  Cent,  fb  that  the  Hazard  of  dying 
of  that  Diftemper^  to  thofe  who  are  taken  ill  of  it,  is 
that  of  me  in  between  five  and  fix^  or  fomething 
above  two  in  eleven. 

The  Refult  therefore,  Sir,  of  thefe  Computations  i^ 
that^  if  the  fame  Proportions  fhould  fliU  continue^  as 
have  hitherto  been  determined  by  OMervattoui  we 
muft  exped) 
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That  of  all  the  Children  that  are  bom,  there  will; 
fbme  time  or  other,  die  of  the  Small  Pox,  (me  in 
fmarteen. 

That  of  Peribns  of  all  Ages  taken  ill  of  the  natural 
Small  Pox,  there  will  die  of  that  Diftemper,  me  in  five 
wfixy  or  two  in  eleven. 

That  of  Perfbns  of  all  Ages  inoculated,  without 
reMrd'to  the  Healthinefs  or  Unheakhinefs  of  the  Sub* 
ymi^  as  was  pradifed  in  Kew  England^  there  will  die 
cne  infixty. 

That  of  Perfbns  inoculated  with  the  fame  Caution 
in  the  choice  of  the  Subjeds,  as  has  been  ufed  by  the 
ieveral  Operators  one  with  another,  here  in  England^ 
(if  we  allow  in  the  two  diiputed  Cafes  abovemention'd, 
that  the  Perfons  died  of  the  inoculated  Small  Pox) 
there  will  die  one  in  ninety  one. 

But  if  chofe  two  Perfons  be  allowed  to  have  died  of 
other  Accidents  or  Dileafes,  then  we  ihall  have'  reafbn 
to  think,  as  far  as  any  Judgement  can  be  made  from 
our  own  Experience  here  in  England^  that  none  at  all 
will  die  of  Inoculation,  provided  that  proper  Caution 
be  ufed ;  as  we  are  informed,  on  all  hands,  is  the  Cafe 
in  Turkey :  where  out  of  many  thoufandsj  chat,  in  the 
ipace  of  about  fburty  Years  paft,  have  been  inoculated 
in  and  about  Conftantinofle^  by  one  Greek  Woman, 
who  flill  continues  that  Pradice,  notwithftanding  her 
extreme  old  f  Age,  not  fo  much  as  one  Terjbn  has  mif 
carried^  as  I  am  afTured  by  the  ingenious  Dr.  le  DuCj 
zNztiyc  of  Confiantinoflej  who  was  himfelf  inocula- 
ted there  under  the  Care  of  his  Father,  an  eminent 
Phyfician  in  that  City. 

lam^  Sec. 
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T0STSC(11ITT. 

SINCE  this  Paper  was  drawn  up  and  communicated 
to  the  Royal  Society,  the  following  Account  of 
the  Succefs  of  Inoculation  in  and  about  BoftoHj  in  New 
Englandj  was  procured  at  my  Defirc^  by  my  Inge*» 
nious  Friend  Dr.  Nesbitt^  from  Capt.  John  OsborHey 
who  refided  in  that  Town  and  Neighbourhood  during 
die  whole  time  of  that  Pradlice.  I  think  proper  to 
iniert  it  here,  as  it  confirms  the  Extrad  given  above 
from  Mr.  Mather^  Relation,  and  is  a  more  particular 
Account  of  the  Matter  of  Fad,  than  any  that  I  have 
yet  fcen. 

In  Mayy  1711.  the  Small  Pox  was,  by  the  Provi- 
dence of  God,  brought  into  the  Town  of  Bofton  ;  in 
June  it  began  to  Ipread  pretty  much,  and  in  the 
Month  of  July  it  was  got  into  moft  parts  of  the  Town, 
and  a  confidcrable  Number  of  People  died  of  it.  At 
this  time  Inoculation  was  firft  put  in  practice  by 
Dr.  Boylefton^  who  then  performed  '\z  upon  his  own 
Child  and  a  Negro-Servant,  who  both  did  well ;  not- 
withflanding  which,  this  Attempt  gave  great  Uneafinefs 
to  the  Neighbours.  However  the  Pra(ilice  went  on, 
to  the  Number  of  about  40  Perfbns,  one  of  which  was 
a  Woman  *  of  about  40  or  45"  Years  of  Age,  who  got 
well  over  the  Small  Pox,  as  her  Husband  publickly 
declared,  but  had  been  before  troubled  with  Hyfte- 
rick  Fits,  of  which  ihe  died  fome  little  time  after. 
When  about  70  Perfbns  had  pafled  under  the  Opera- 
tion, myfelf  and  Wife,  who  had  hitherto  been  at  a 
Place  called  Roxbury^  a  Mile  from  Bofion^  went  into 


Mrs.  DixwcJJ, 
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Town  and  received  the  Small  Pox  by  Inocalation.  \Vc 
had  it  with  all  the  Gentlenefs  and  Moderation  that 
was  podible,  neither  of  us  having  an  hundred  Pu« 
Ihiles,  or  being  fenfible  of  any  Fever  worth  mention- 
ing ;  fb  that  we  did  not  find  it  neceflary  to  keep  our 
Beds  for  it. 

In  jtiuguft  the  Small  Pox  in  the  natural  Way  proved 
more  mortal,  and  Inoculation  made  a  greater  Progrefs> 
the  People  continuing  to  come  into  the  Pradice  of  it. 
A  fecond  Perfbn  that  died  after  Inoculation,  was  an 
Apothecary's  Houfckeeper,  that  was  out  of  Town, 
till  an  Indian  Maid  got  the  Diftemper  in  the  fame 
Houfe,  and  removed,  and  died.  Upon  which  this  Wo- 
man coming  to  Town,  her  Mailer  undertook  to  per- 
form the  Operation  upon  her,  which  by  the  Way  was 
the  firft  and  laft  that  he  ever  performed  ;  and  on  the 
third  Day  after  the  Inoculation,  the  Small  Pox  came 
cut  upon  her  very  full ;  from  which  it  was  plain,  that 
ihe  had  taken  the  Infedion  before^  in  the  common 
way. 

The  third  Perfon  that  died  after  being  inoculated, 
was  a  t  Gentleman,  that  lodged  in  the  fame  Houfe 
with  my  Wife  and  felf  at  Roxbury^  who  was  under 
great  and  extreme  Infirmity  of  Body,  as  myfclf  was 
Wimefs,  that  we  fear'd  he  would  have  lived  but  a 
fliort  time  under  it.  His  Friends  much  perfiiadcd  him 
to  make  ufe  of  Inoculation,  believing  that  it  would 
have  carry*d  ofThis  lUnefs ;  but  when  he  made  the  Ex- 
periment, he  had  not  Strength  to  go  thro*  with  it.  He 
was  about  45*  Years  of  Age,  and  by  the  way  was  a 
Gentleman  of  great  Worth  and  Piety. 

His  Sifter  %  was  the  fourth  Perfon  that  died  upon 
this  Operation.     She  was  about  fourty  Years  of  Age, 

t  John  White,  ^/y,  %  Mrs.  Wclh. 
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of  great  Indifpo/ition  of  Body,  and  weak,  as  was  her 

Brother. 

The  fifth,  that  died  upon  Inoculation,  was  a  Wo« 
man  Servant  in  a  Houfe,  where  the  whole  Family,  to 
the  number  of  eight,  were  inoculated  at  the  fame  time. 
She  lay  in  a  cold  upper  Room  during  her  lUnefs,  and 
was  much  negleded,  the  whole  Family  being  down 
together,  fb  that  fhe  died  merely  for  want  of  a  little 
Attendance.  This  was  in  the  Town  of  Roxbury^ 
where  obfcrve,  that  13  Men,  Maflers  of  Families,  got 
the  Small  Pox,  and  all  died ;  which  inclined  the  People 
to  make  ule  of  Inoculation,  having  before  been  much 
againfl  it,  and  there  were  49  Men  inoculated  there, 
who  all  did  well.  The  *  Minifler  of  the  Town  was 
the  firfl,  that  put  it  in  Prac^ce  there,  much  againfl  the 
Mind  of  his  People  at  firfl,  though  afterwards  they 
were  very  well  pleased  with  it,  feeing  with  what  great 
Succefs  it  was  attended ;  and  then  whole  Families  came 
into  it,  and  underwent  the  Operation.  There  were 
in  all  at  leafl  280  Perfons  inoculated,  that  I  knew  of^ 
and  I  fuppole  there  might  be  about  xc  or  30  more,  but 
of  thofc  I  can  give  no  certain  Account. 

John  Osborne. 


*  Thi  Revertnd  Mr.  >5f^ahcr. 
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VII.  De  SeB'me  Jn^li,  Autort  A.  dc  Moivre, 

INeante  Anno  1707,  incidi  in  Methodum  qui^  £. 
qaatione  dati  hujus  formas. 

&c.  =« 
Veliftio^ 

&c.  =41;  ttbi  quantitates  A,  B,  C,  &c.  reprasfentant 
Coefficientes  Terminorum  praecedentium,  Radices  de« 
terminay  i  ad  hunc  modum, 

Poiito  a  +  ^4i4>+i  =:  v  in  primo  calu, 

4  +  V  ^  ^—  I  =:  V  in  fccundo. 

I 

Erit  j^  =  —  V  ^  —  ■;; —  in  primo  caiiL 

=  ~  V''C^+  r: —  in  ftcundo. 

Solutiones  autem  iftas  infertas  fuerunt  in  Philofbphicis 
TraQladionibus,  Num.  3  09,  pro  menfibus  Jan.  Feb. 
Mart,  ejufdem  anni. 

Jam  quibus  peripedhim  erit  quo  arcificio  Formulas 
iftas  inventas  fueriut,  his  procui  dubio  patebic  aditus  ad 
demonftrationem  fequencis  Theorematis. 

Sic 


Sit  X  Sinus  Vcrfiis  Arcus  cujuflibct. 

/  Sinus  Verfus  Arcus  alterms. 

I  Radius  Circuli. 

SiCque  Arcus  prior  ad  pofteriorum  utizdn^  Tunc, 

aflumptis  binis  iEquationibus  quas  cognatas  appellare 
licet, 

Expundoque  z^  orietur  iBquatio  qua  Relatio  inter 
icdc  f  determinatur. 

COROLLARIVM    I. 

Si  Arcus  pofterior  fit  Semicircun^erentiai  iEquatio« 
aieserunt. 

e  quibus  fi  je:cpungatur  s^  orietur  iHquacio  qui  deter^ 
minantur  Sinus  Yerfl  Arcuum  qui  fint  ad  Senucircum^ 
ferentiam,  femel,  ter,  quinquies,  &c.  fumptami  ut  i 

CORROLLARIVM    n. 

Si  Arcus  pofterior  fit  Circmnferentia,  iEquationeS 
erunt 

I  — JB   =  o 

X  —  a  jB+;c«  =  —  xzx. 

e  quibus  fi  expungatur  s^  orietur  £quatio-qu&  deter- 
minantur  Sinus  Verfl  Arcuum  qui  fint  ad  Circumferen- 
tiam,  lemel,  bis,  ter,  quater,  &c.  fumptam,  ut  i  ad  «• 

CORALLARIVM    III. 

Si  Arcus  poflerior  fit  60  Graduum,  iEquationcs 
trunt 

O  o  X  - 
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X  —  z  -f-«    =o 

I — ^Z-^ZZ=:  —  XZX. 

c  qnibus  fi  expuogatur  z,  orietur  ^quatio  q\A  deter- 
minantur  Sinus  Vcrfi  Arcuum  qui  flnt  ad  Arcom  (Jo 
Graduum. 

ut  I  ad  n. 

Si  Arcus  pofterior  fit  no  Graduum,  ^quationes 
erunt 

I  +  ;2;"  +  ;2;*'=0 

c  quibus  fi  expungatur  ;e,  orietur  iEquatio  qua  deter- 
minantur  Sinus  Vcrfi  Arcuum  qui  fint  ad  Arcum  no 
Craduum.. 

ut  I  ad  ». 
Novemb.  if. 
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VIII.  Jn  Account  of  a  new  Jort  o/Moloffcs  made  of 
Apples  5  and  of  the  degenerating  of  Smelts,  ©y 
the  Honourable  Paul  Dudley,  Ejq^^  F.  <I{.  S. 

TH  E  Apple,  that  produces  the  Moloj/esy  is  a  Sum- 
mer-Sweeting, of  a  middling  Sizc,plca{ant  to  the 
Tafte,  and  fiill  of  Juice,  fb  that  feven  Bufliels  will 
make  a  Barrel  of  Cyder.  The  manner  of  making  it  is 
thus ;  you  grind  and  prefs  the  Apples,  and  then  take 
the  Juice  and  boil  it  in  a  Copper  till  three  Qiiarters  of 
it  is  wafted,  which  will  be  done  in  about  fix  Hours 
gentle  boiling  ;  and  by  that  Time  it  comes  to  be  of 
the  Swcctnels  and  Confiftency  of  MoloJ/es. 

Some  of  our  People  fcum  the  Cyder  as  it  boils^ 
others  do  not,  and  yet  there  feems  to  be  no  great  dif- 
ference in  the  Goodnefs. 

This  new  Molojfes  anfwrrc  all  th^  End<;  €\?  that 
made  of  the  fweet  Cane  imported  from  beyond  Sea. 
It  ferves  not  only  for  Food  and  brewing,  but  is  of  grcac 
Uie  alio  in  prelerving  of  Cyder  ;  two  Quarts  of  it  put 
into  a  Barrel  of  rack'd  Cyder,  will  both  preferve  and 
give  it  a  very  agreeable  Colour. 

The  Apple  Molojfes  was  difcovcred  a  few  Years 
fince,  by  a  *  Gentleman  of  my  Acquaintance,  at  JFood- 
fiock^  in  this  Province,  a  Town  remote  from  the  Sea, 
and  where  the  JVeft  India  Molojfes  is  dear  and  fcarce  .; 
he  ingcnuoufly  confcffes  the  Difcovery  was  purely  ac- 
cidental; but  ever  fince  he  has  lupplied  his  Family 
^virh  Molojfes  out  of  his  Orchard,  and  his  Ncigbours 
alfo  now  do  the  like  to  their  great  Advantage. 


■V^MM 


*  J.  Ciaudlco  //;3 

Oiu' 


Our  Country  Farmers  run  much  upon  planting  Or- 
chards of  thefe  Sweetings,  for  fatting  their  Swine,  and 
aflure  me  it  makes  the  beft  fort  of  Pork.  And  I  know 
the  Cyder  made  of  them  to  be  better  than  that  of 
other  Fruit  for  Tafte,  Colour,  and  keeping. 

Two  fliort  Miles  from  my  Houfe  we  have  a  fine 
Pond,  of  half  a  Mile  over,  little  or  no  Commmiica- 
tion  with  the  Sea.  An  ingenious  man,  fome  threc- 
fcore  Years  ago,  for  an  Experiment,  took  a  Pail  of 
Jarge  Smelts  from  the  River  and  put  them  into  this 
Pond,  where  fhey  have  increafed  abundantly,  bur 
are  degenerated  to  a  very  finall  fort ;  for  our  River- 
Smelts  I  fuppofe  are  ftiU  as  large  as  thofe  of  the 
Thamesy  fome  of  them  I  know,  will  weigh  two 
Ounces  and  an  half,  whereas  thefe  fmali  ones  will 
not  weigh  five  Penny- Weight.  We  reckon  the  Pond- 
Smelt  eats  much  better  than  the  other,  and  then  they 
are  very  traniparent,  and  of  a  beautifbl  fhining  Pearl- 
Colour. 

Roxbury^  New  England^ 
October  xy,  i7ix. 

Taul  "Dudley. 
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L  Oh/eryations  on  the  Eclif/e  of  the  Moon^  June  1 8 ,  1 7  2  2  • 
and  the  Lonfftude  o/Porc  Royal  m  Jamaica  determimd 
thereby.     §y  Dr.  Halley,  Ajironomer  (%4/,  F.<I(JS. 

TH  E  Eclipfe  of  the  Moon  which  happened  in  Jum 
laft,  17x^9  was  to  &r  hid  by  the  cloudy  Sky,  that 
neither  my  felf^  nor  any  of  our  Aftronomical  Friends, 
in  or  about  London^  could  fiirnifh  an  Oblervation  thereof 
worthy  to  be  laid  before  the  Society.  But  the  fame  having 
been  well  obfcrved  at  JamaicOj  by  the  late  curious  Capt. 
CandleTj  Commander  of  his  Majefties  Ship  Launcefton^ 
(whole  Example  it  were  to  be  wiihed,  others  in  the  like  Pod 
would  imitate)  and  at  Berlin^  by  Mr.  Chriftfried  Kirck, 
Aftronomer  of  the  Royal  Academy  of  Sciences  there.  I 
thought  it  notamifs  to  prefix  to  their  Accounts  that  little  I 
was  able  to  note  concerniog  it. 

Sunday^  June  1%^  manej  Having  perfedly  redified  my 
Clock  lb  as  to  Ihew  the  Apparent  Time,  neither  the  trannt 
of  the  Moon  over  the  Meridian,  nor  the  beginning  of  the 
Eclipfe  which  fbon  followed,  could  be  feen  tnro'  the  very 
thick  Cloud.  At  13  A.  ix/  7*.  if//,  a  finall  Particle  of  the 
Moons  Body  was  feen  through  a  very  little  hiatus  in  the 
Cloudy  by  which  glimple  I  could  only  be  allured  that  the 
Eclipfe  was  not  yet  Total.  At  13  A.  %^f  by  fuch  another 
view.  I  was  fatisfied  that  it  was  now  become  Total ;  but 
in  a  Moment,  it  again  dilappeared,  till  14  b.  49/  ro^^,  when 
the  Cloud  beginning  to  break,  I  ^ot  time  to  mea/ure  with 
the  Micrometer,  the  Tartes  Luctda  now  recovered  in  the 
Moon's  Diameter,  which  I  found  I4^  00 ^^  though  this  not 
fo  well  as  I  could  wilh,by  realbn  of  a  thinner  Sort  of  Cloud 
which  perpetually  intercurr'd,  and  rendered  the  Edge  of  the 
Shadow  fbmewhat  dubious. 

At  1 5*  A.  1 5*^  the  Moon  was  pretty  well  got  out  of  the  thick 
Cloud,  but  being  very  low,  and  the  Daylight  become  ftrong, 
llii»  (linne  vetM  fiiintlv.  and  the  Shadow  became  worle  and 


From  isb.  i6t  to  ly  *.  x;/  T.  Afp.  I  doubted  of  the  End, 
And  am  confident  it  did  not  exceed  the  27th  Minute.  It 
ended  overagainft  the  North  Part  of  the  Talus  Maotis  of 
Mr.  Heveliusy  much  about  the  middle  of  theWeftern  or  Righc- 
hand  Limb  of  the  Moon,  fhe  being  then  very  near  fetting. 

Capt.  Barth.  Candler j  being  then  at  Tort  Royaly  in  Ja^ 
maicaj  had  much  better  Fortune,  and  a  ferene  Sky  from 
the  Beginning  to  the  End ;  who  having  ufed  due  care  to  be 
allured  of  his  Times,  by  Altitudes  taken  with  an  Inftrament 
of  three  Foot  RadiuSj  was  pleafed  to  fend  us  the  Relult  of 
his  Obfervauion  as  follows. 

h.    I     19 

The  Eclipfe  began    6  S9  10 

Immerfion  8     7  50 

Emerfion  9  11     o 

The  End  10  19  40 

Whence  the  Middle  8  39  ^s 

And  fuppofmg  the  Eclipfe  to  have  ended  at  Greenwich^ 
at  If /&.  26/;  the  Difference  of  Longitude  between  Tort 
Rojialcind  Greenwich^  will  be  j  A.  6'  fo'',  or  j  A.  6'  1  from 
JLondoftj  that  is,  76  gr.  37/  ^. 

Mr.  Kirck  being  in  a  more  Eafterly  Meridian,  could  fee 
nothing  of  the  Emerfion,  but  has  carefully  noted  the  Time 
of  the  Beginning  and  Immcrfion,  as  he  obferved  them  at 
Berlin^  visi.  the  Beginning  of  the  Eclipfe  at  ix  A.  5-9/  5-5// 
and  the  Immerfion  at  14  A.  8^  8 '^  Now  by  comparing fevc- 
ral  Obfervations  made  at  both  Places,  we  have  formerly 
concluded  Berlin  to  be  54  Min.  of  Time,  or  i-^-^grad.  of 
Longitude  more  EaflerJy  than  London ;  wherefore  at  Lon- 
don  it  began  at  ii  h.  j^  5-5//  and  immerged  at  13  /&.  14/  8^' 
that  is^  the  beginning  was  later  here  than  at  Jamaica  s  h. 
6^4f /',  and  the  Immerfion  later  5  h,  6^  r8'/,  pundually  agree- 
ing with  what  refulted  from  my  own  ObfervationoftheEnd 
as  abovcfaid  ;  and  fufficiently  with  what  I  had  long  fince 
determined  from  Obfervations  fcntmefrom  Jamaica  oy  my 
old  Aftronomical  Friend  Mr.  Charles  Boucher. 

IT    T7,^ 
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II.  The  Longitude  of  Carchagena  in  America* 
(By  the  fame. 

HAving  lately,  bv  the  Favour  of  Sir  Hms  SAane, 
received  a  Packet  of  Obfervations  from  Csrta- 
gene  in  Ameria^^  made  by  Colonel  2)m  Juan  de  Her^ 
rera^  Chief  Engineer  of  that  City,  I  find  among  them 
onelmmerfion  of  the  firft  Satellite  of  Jupiter  into  his 
Shadow,  obfer\xd  there  by  a  Telefcope  of  17  5  Fce^, 
on  jffril  9*  Stih  vet.  ijii.  at  1 5  ^.  58  ^  44  //  appa- 
rent Time  ;  and  two  Emerfions  of  the  fame,  wjb.  Ju* 

Ij  5.  II  A.a3Ui''  ^tySiJuh  21.9b.  ^2t  ly  II  Stik 
vet.  all  which  tally  with  Obfervations  made  at  fFan- 
fted^  by  the  Reverend  Dr.  Tound  and  Mr.  Bradley^  who 
obferved  there  the  very  next  Eclipfes  to  all  the  three  j 
that  is  to  fay,  the  Immerfion  by  a  fifteen  Foot  Tube, 
on  jifril  II.  1 5  ^.  a8  /  40''  Temf.  aqu.  or  15  A.  30 ' 
25  iiTemf.  aff.  And  the  firft  Emcrfion,  July  7. 10  b. 
59  /  a8/'  Temf.  ^eq.  by  the  Reflcfter,  and  18  ^/  after, 
or  10  A-  59  '  46  ''  by  the  15  foot  Glafs,  that  is,  10  h. 
54  '  12  II  apparent  Time,  The  other  was  obferved  at 
WanfieJL  July  X3*  9  A.  19  '  10'^  Temf.  aq.  both  by 
the  Reflefter  and  15  foot  Glafs  ^  that  is  to  fay,  at 
9  /&.  13  '  3^  '^  apparent  Time,  Subftraft  from  each  of 
thefe  one  Period  of  this  Satellite,  or  i  ^.  18  A.  28  '  36 '/ 
and  Jifrtl^.  15  A.  58 '  44  ^^  at  Qartagene  will  be 
2 1  A.  I  ^  49  ^'  of  the  fame  Day  at  JVanfted^  and  the 
diflFerence  of  Meridians  5  A.  3  '  5  ''•  Likewife  by  the 
firft  Emerfion,  July  5.  11  A.x3'  41'^  ztCartagene  was 
ztWanjled  16  A.  25'  36'/  of  that  Day,  whence  the  Dif- 
ference of  Meridians  5h.1i  s%'\    But  by  the  laft  E- 

Q.  merfion. 


mcrfion,  Ju^  ai-  ^b.^xfiylf  at  Cartagene  was 
14^.  44^.  59  ''  at  Wanfied^  whence  Wanfied  is 
5  A.  X '  4^  "  more  eafterly  than  Cartagene :  and  taking 
xht  Medium  of  all  three,  f  A.  x '  34"  or  7S ""  38 '  may 
be  taken  for  the  true  difference  of  Longitude,  that  is, 
75  i  from  London^  which  compared  with  Gapt.  Gi»^- 
/^•s  Obfervation  of  the  late  Lunar  Eclipfe,  (hews 
Cartage  to  be  about^ao  Leagues  to  the  Eaft  wards  of 
Tart  Kayal'm  Jamaica. 


III.  Comeu  Berolini,  anno  1718.  VtfiOhfer'\^aUo^ 
nes  a\%  Januarii^  Stylo  noVo^ad  5  Febr.  exEpi^ 
fiolk  rtri  a  Chriftfridi  Kirchij,  %.  Soc. 
Sclent.  Berolin.  Jftron.  ad  Edm.  Hallejum, 
LL.  2).  <!(:  S.  S.  dejumpt<g. 

MOnere  hie  debeo  obfervationes  Coinetae  i  me  in venti, 
m Novh Literarih Lifjien/. none ffc  accuratasj 
primo  quidem,  cum  eas  tantum  amico  cuidam  fefti- 
nanter  tranfmiferim,  ut  etiam  ille  Cometam  quaereret  j 
deinde,  cum  etiam  vitium  tvpographicum  irrepferit  j 
nam  die  33  Januarii  mane,  ^ometa  cum  8  &  9  Caflio- 
peae  (non  vero  S"  &  9)  conftruebat  triangulum  xqui- 
crurum ,  &  vefperi  9  Perfei,  Cometa  &  6  Cafliopeas 
ad  fenfum  erant  in  linea  refta.  Pleniorem  Cometas 
hiftoriam  jam  paratam  habeo,  ex  qua  hajc  breviter  at- 
tingam.  Obfervavi  eum  a  die  iBJan.  ad  j  Februarti. 
Loca  ejus  ex  obfervationibus  ad  horam  i  o  vefpertinam 
cujufque  diei,  quo  Cometa  obfervari  potuit,  redufta, 
h«c  Tabella  exhibet. 
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Via  ejus  tranfiit  fupra  tergum  Urfe  minoris,  prope 
Polarem,  per  crura  &  genua  Cephei,  Caffiopeae  &  An* 
dromedae.  Nodus  ejus  defcendens  fuit  in  3 1  ^  gradu 
Arietis,  cum  aliqua  mutatione :  Anguius  orbitae  corae- 
tic«  dc  Eclipticae  69  t  grad.  circiter,  etiam  cum  aliqua 
variatione.  Via  Comete  2  fere  gr.  i  Polo  mundi  tranf- 
iit, dc  jEquatorem  fecavit  in  20  ^  gr.  i  pundo  asquino* 
ftialL  Perigaeum  Cometae  fuit  in  6  ^  6 '  nj.  cum  latitu- 
dine  feptentrionali  62^7'.  Cometa  in  Perigaeo  fuit,  59. 
18  Jan.  hor.  3.  min.^.  mane.  Motus  G)meta8  diumusin 
orbita  propria,  in  Perigaeo  (i  2  fcilicet  horis  ante,  &  1 2 
poft  Perigaeum)  22®  8 ' ^  ultimis  vero  diebus  apparitionis 
3x  '•  Suppofita  Terra  quiefcente,  &  Cometa  in  refta 
linea  trajiciente,  motus  Cometae  fuit  391  partium,  qua- 
lium  diftantia  minima  Q)metaB  i  Terra  looo.  De  Pa- 
rallaxi  Cometae  nihil  certi  affirmare  pofTum,  ni(i  quod 
multum  fupra  Lunam  fuerit  eievatus  G)meta.  Proba- 
biliter  vero  conjicio,  ilium  intra  Planetarum  orbesexfti- 
tiffe,  imo  in  Perigaeo  multo  propiorem  nobis  fuifle 
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Martis  SpharJ.  Sit  enim  fcmidiameter  orbitae  Terrae 
loooopartium,  eric  ita  motus  diurnus  Martis  139  vel 
14a  Si  veto  Gometam  in  orbita  Martis  exftitiffe  fuppo- 
no,  cum  latitudine  62®  7  '  &  iftotu  diumo  aa^  8 ',  ejus 
velocitas  effet  a  847  partium,  fi  fcilicet  fimul  fuiffet  in  op- 
pofitione  Solis  ^  cam  aatetn  differentia  Longitudinis  So* 
lis  &  Q)met8B  in  Perigso  tantum  fuetit  141^  40',  mo- 
tus diurnus  Comecae  evadir  3200  part,  5C  proportio  mo- 
tus G)met2B  ad  motum  Manis  ut  23  ad  i.  Quare  colli' 
go  Gometam  intra  fphaeram  Martis  exftitifle.  Si  veto 
quis  Q)mttam  ad  Satumi  orbitam  evehere  vellet,  debe- 
rct  ipfi  vclocitarem  tribucre,  quae  eflet  ad  veiocitatem 
Saturni  ut  600  ad  i  ^  &  quod  uno  die  majus  fpatium 
percurriffet,  qua m  Terra  dimidio  anno  abfolvere  foleat. 
N'e  dicam  de  diametro  Comets,  quae  non  multo  minor 
exiftere  debuiffet  tribus  diametris  Solis. 

G)mparationem  inflitui  hujus  G>metac  cum  aliis,  6c 
invenio  Gometam,  quem  Regiomtmtanus  anno  1472  vel 
1475.  mcnfe  Jan.  &  Febr.  obfervavit,  viam  tenuifle 
non  multo  diverfam  ^  via  noftri  Gometae  ^  tranfiit  enim 
per  Urfam  minorem  &  Gephei  femora,  per  peftus  vel 
coUum  Gaffiopeae  &  cingulum  Andromeda;  j  ac  velocitas 
ejus  maxima  uno  die  fuit  40  grad«  Anno  1556,  alius 
Comera  eft  obfervaius,  cujus  Nodos  Camerarius  in  1 1  ^ 
:Di  6C  V  ponit,  &  qui  prope  pedes  Urfae  minoris,  per 
Gepheum,  fupra  Cafliopeam,  6c  per  pirtes  fuperiores 
Andromedae  traniiit,  moru  valde  vcloci  in  Perigaeo. 
Q\;iodi{i  RegiomontanusComcwxi  anno  1475  obfervavit, 
(de  quo  tamen  Aftronomi  valde  dubitant)  admirabilis 
effet  convenienria  inter  hofce  tres  Gometas :  intervallum 
enim  prioris  a  medio  effet  81  annorum,  tc  a  medio 
Gomcc^  ad  ultimum  162  ann.  ut  ita  revolutio  Gometas 
poffet  effet  81  annorum  ^  nee  etiam  Hiftoria  aliorum 
Gometarum  hifce  male  refponderet. 

IV.  Ex^ 
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IV.  ExtraSis   of/eVeral  Letters  to   the  TuhU/her^ 

from  the  <^yerend  Dr.  Langwith,  <I(eElor  ofPo 

worth  in  Suflex,  concerning   the  Jppearafice  of 

feVeral  Arches  of  Colours  contiguous  to  the  inner 

Edge  of  the  common  ^inhow. 

WHEN  the  Primary  Rainbow  has  been  very  yI- 
vid,  I  have  obferv*d  in  it,  more  than  once, 
a  fecond  Series  of  Colours  within,  contiguous  to  the 
firft,  but  far  weaker,  and  fometiraes  a  faint  Ap* 
pearance  even  of  a  third,  Thefe  increafe  the  Rainbow 
to  a  Breadth  much  exceeding  what  has  hitherto  been 
detennin'd  by  Calculation.  I  remember,  I  had  once  an 
Opportunity  of  making  an  ingenious  Friend  take  no* 
tice  of  this  Appearance,  who  was  much  furpriz'd  at  it^ 
as  thinking  it  not  to  be  reconciled  with  the  Theory* 

Tetworthj  Jan.  ix. 
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Since  my  laft  I  have  obferv'd  fomething  of  the  fame 
Nature,  though  not  in  the  fame  Degree  of  Perfe- 
aion,  with  what  I  fent  you  an  Account  of  before.  On 
Saturday  laft,  a  little  before  fix  in  the  Evening,  Wind 
atN.W.by  W.  we  had  here  a  lively,  diftinft,  primary 
Rainbow,  the  inner  and  purple  Colour  of  which  had  a 

far  greater  Mixture  of  red  in  it,  than  I  could  ever  ob- 

fcrve 
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fcrve  in  Sir  I/aac  Newton's  oblong  Sj^effrum.  Un- 
der this  was  a  fpace,  of  a  Breadth  confiderabiy  lefs  than 
that  of  the  Ltmbus  of  the  Rainbow,  in  which  I  could 
not  diftinguifli  any  Colours :  Still  lower  was  a  faint  in- 
terrupted Arch  of  red,  inclining  to  purple,  which  ap- 
peared and  vanidi'd  feveral  times,  while  I  was  intent 
upon  obferving  it. 

My  Sufpicion  about  this  Phenomenon  is,  that  the 
extraordinary  Rednefs  in  the  purple  of  the  firft  Rain- 
bow, is  owing  to  the  Mixture  of  the  red  Rays  of  a  fe- 
cond  Series  of  Colours,  with  the  purple  Rays  of  the 
firft  i  that  the  colourlefs  Space  confided  of  Rays  which 
are  too  weak  to  affeft  the  Sight  with  diftinft  Colours  j 
and  that  the  innermoft  broken  Arch  was  the  ending 
of  a  fecond  and  beginning  of  a  third  Iris. 

5P,  S.  I  forgot  to  tell  you,  that  as  in  the  Account  I 
fend  you  here,  I  faw  the  purple  of  the  fecond  Iris 
without  the  other  Colours,  fo  I  have  feen  the  other  Co- 
lours, but  not  very  diftinft,  without  the  purple :  as  al- 
fo,  that  I  could  never  fee  more  than  one  Series  of  Co- 
lours near  the  Horizon. 

Tetworth^  March  xx. 
17x1. 


YEfterday  in  the  Evening,  about  a  quarter  before 
Six,  Wind  S.  W.  we  had  one  of  the  fineft  Rain- 
that  ever  I  beheld. 

The  firft  Series  of  Colours  was  as  ufual,  only  the 
Purple  had  a  far  greater  Mixture  of  red  in  it,  than  I 
have  ever  feen  in  the  prifmatick  Purple :  Under  this 
was  a  coloured  Arch,  in  which  the  green  was  fo  pre- 
dominant, 
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dominant,  that  I  could  not  diftinguifh  either  the  yellow 
or  the  blue :  Still  lower  was  an  Arch  of  purple,  like 
the  former,  highly  faturatc  with  red,  under  which  I 
cou*d  not  diftinguifli  anv  more  Colours. 

I  had  the  Pleafure  ot  viewing  this  delightful  Objed 
for  a  confiderable  time,  without  that  vanifliing  and  re- 
turning of  Colours  which  1  defcrib'd  in  my  laft 

The  Order  of  the  Colours  in  this  compounded  Rain- 
bow was,  you  fee,  red,  yellow,  green,  blue,  a  Mix- 
ture of  purple  and  red,  green,  (or  rather  a  Miirture  of 
yellow,  green,  and  blue)  a  Mixture  of  purple  and  red. 

I  begin  now  to  imagine,  that  the  Rainbow  ieldom  ap» 
pears  very  lively  without  fomething  of  this  Nature^ 
and  that  the  fupposM  exaft  Agreement  between  the  Co- 
lours of  the  Rainbow  and  thofe  of  the  Prifin,  is  tlw  rea- 
fon  that  it  has  been  fo  little  obferv'd. 

Tet worthy  March  xj. 
I7XX. 


IAm  afraid  I  (hall  tire  you  with  the  Hiftory  of  this 
Phaenomenon  ^  but  I  hare  feen  it  in  fuch  Perfedion 
fince  the  writing  my  laft,  that  I  cannot  help  being 
particular  in  my  Account  of  it. 

jiuguft  the  2iA^  about  half  an  hour  paft  5  in  the 
Evening,  Weather  temperate.  Wind  at  N,  E.  the  Ap- 
pearance was  as  follows^  vijs^ 

The  Colours  of  the  Primary  Rainbow  were  as  ufual^ 
only  the  purple  very  much  inclining  to  red^  and  well 
defined :  Under  this  was  an  Arch  of  green,  the  upper  part 
of  which  inclined  to  a  bright  yellow,  the  lower  to  a  more 
dulky  green :  Under  this  were  alternately  two  Arches  of 
reddifti  purple  and  two  of  green:  Under  all  a  faint  Ap- 
pearance of  another  Arch  of  purple,  which  vanifli'd 

and 
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and  retum*d  Ceveral  times  fo  quick,  that  we  cou*d  not 
fieadily  fix  our  Eyes  upon  it.  Thus  the  Order  of  the 
Colours  was 

I.  Red,  Orange  Colour,  Yellow,  Green,  Light  Blue, 
Deep  Blue,  Purple. 

IL  Light  Green,  Dark  Green,  Purple. 

III.  Green,  Purple. 

IV.  Green,  faint  vanifliing  Purple. 

You  fee  we  had  here  four  Orders  of  Colours,  and 
perhaps  the  beginning  of  a  fifth,  for  I  make  no  queflion 
but  that  what  I  call  the  Purple,  is  a  Mixture  of  the 
Purple  of  each  of  the  upper  Series  with  the  Red  of  the 
next  below  it,  and  the  Green  a  Mixture  of  the  inter- 
mediate Colours.  I  fend  you  not  this  Account  barely 
upon  the  Credit  of  my  own  Eyes  ^  for  there  was  a 
Clergyman  and  four  other  Gentlemen  in  Company, 
whom  I  defir'd  to  view  the  Colours  attentively,  who 
all  agreed,  that  they  appeared  in  the  manner  that  I  have 
now  defcrib*d. 

There  are  two  things,  which  well  deferve  to  be  ta- 
ken notice  of,  as  they  may  perhaps  direft  us  in  fome 
uieafureto  the  Solution  of  this  curious  Phenomenon. 

The  ift  is. 

That  the  Breadth  of  the  firft  Series  fo  far  exceeded 
that  of  any  of  the  reft,  that  as  near  as  I  could  judge,  it 
was  equal  to  them  all  taken  together. 

The  ad  is, 

That  I  have  never  obferv'd  thefe  inner  Orders  of  Co- 
lours in  the  lower  Parts  of  the  Rainbow,  tho*  they 
Jbiavc  often  been  incomparably  more  vivid  than  the 

upper 
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upper  Parts,  nnder  which  the  Colours  have  appear'd.  I 
have  taken  notice  of  this  fo  very  often,  that  I  can  hard- 
ly look  upon  it  to  be  accidental,  and  if  it  fhould  prove 
true  in  general,  it  will  bring  the  difquifltion  into  a  nar- 
row compafs ;  for  it  will  ihew  that  this  EfTedl  depends 
upon  fbme  Property,  which  the  Drops  retain,  whilfl 
they  are  in  the  upper  part  of  the  Air,  but  lofe  as  they 
come  lower,  and  are  more  mix'd  with  one  another. 

Tetworthy  0£f.  13. 
I7XX. 


V.  A  Letter  to  Dr.Jurin,  Coll.  Med.  Lond.  Soc. 
<^  Seer.  (2?.  5.  concerning  the  aboVementiened  Jp' 
pearance  in  the  ^inhow^  with  fome  other  (J^efk- 
Bions  on  the  fame  Subject,  !By  Henry  Pem- 
berton,  M.J).  ^S.S* 


U 


SIR, 

PON  your  communicating  ta  me  the  curious 
,^  Obfervations,  your  Friend  Dr.  Langwith  had 
jSde  on  the  Rainbow,  I  inform'd  you  thole  Appear- 
ances might,  I  thought,  be  explain'd  by  the  Difco- 
veries,  the  Great  Sir  IJaac  Newton  had  made  in 
the  Subje<a  of  Light  and  Colours,  in  his  wonderful 
Treatife  oiOpics.  As  you  lecmed  not  difpleafcd 
with  what  I  mentioned  to  you  in  relation  to  this  Mat- 
ter by  word  of  mouth,  you  defired  that  I  would  fet 
down  in  writing  my  Thoughts  thereupon,  which  I 
have  here  accordingly  done  in  the  following  manner. 

R  L« 
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Let  AB  reprefent  a  Drop  of  Rain,  B  the  Point  from 
whence  the  Rays  of  any  determinate  Species  being 
refleded  to  C,  and  jafterwards  emeiging  in  the  Line 
CD,  do  proceed  to  the  Eye,  and  caole  the  Appearance 
of  that  Colour  in  the  Rainbow,  which  appertains  to 
this  Species.  It  is  obferved  by  Six  T/aac  Newton  \ 
that  in  the  Reflexion  of  Light,  beAdes  what  is  re- 
flected regularly,  fome  finall  part  of  it  is  irregularly 
(battered  every  way.  So  that  from  the  Point  B,  be- 
fides  the  Rays  that  are  regularly  refleded  fromB  to  C, 
jbme  fcattered  Rays  will  return  in  other  Lines,  as  in 
B  E,  B  F,  B  G,  B  H,  on  each  Side  the  Line  B  C.  Fur- 
ther it  muft  be  noted  from  Sir  I/aac  Newton  ^  that 
the  Rays  of  Light  in  their  Pailage  from  one  Superficies 
of  a  refrading  medium  to  the  other  undeigo  alternate 


:  Opticsj.  B99k  II.  Part  4.       I  Ibid.  Part  III.  Prof.  xij. 


Fits 
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Fits  of  eafy  Tranfiniflion  and  Refledion,  iiiccccding 
each  other  at  equal  Intervals  ;  infomuch  that  if  they 
reach  the  further  Superficies  in  one  fort  of  thofe  Fits, 
they  ihall  be  tranfmitted  ;  if  in  the  other  kind  of 
them,  they  fhall  rather  be  reflected  back.     Whence 
the  Rays  that  proceed  from  B  to  C,  and  emerge  in  the 
Line  CD,  being  in  a  Fit  of  eafy  Tranfmiffion,  the  fcat- 
tered  Rays  that  fall  at  a  finall  Diftance  without  thefe 
on  either  fide,  (fiippoft  the  Rays,  that  pals  in  the 
Lines  B  E,  B  G)  ihall  M  on  the  Surface  in  a  Fit  of  eafy 
Refledion,  and  fhall  not  emerge ;  but  the  fcattered 
Rays,that  pafs  at  fome  Diftance  without  thefe  laft,  ihall 
arrive  at  the  Surface  of  the  Drop  in  a  fit  of  eafyTranf^ 
mifilon,  and  break  through  that  Surface       Suppofe 
theic  Rays  to  pafs  in  the  Lines  B  F,  B  H ;  the  former 
of  which  Rays  fhall  have  had  one  Fit  more  of  eafy 
Tranfmifilon,  and  the  latter  one  Fit  leis,  than  the 
Rays  that  pais  from  B  to  C.    Now  both  thefe  Rays, 
when  they  go  out  of  the  Drop,  will  proceed  by  the 
Refi:adion  of  the  Water  in  the  Lines  F  I,  H  K,  that 
will  be  inclined  almoft  equally  to  the  Rays  incident 
on  the  Drop,  that  come  from  the  Sun,  but  the  Angles 
of  their  Inclination  will  be  lefs  than  the  Angle,  in 
which  the  Rays  emerging  in  the  Line  C  D  are  iaclined 
to  thofe  incident  Rays.     And  after  the  fame  manner 
Rays  fcattered  from  the  Point  B,  at  a  certain  Diftance 
without  theic,  will  emerge  out  of  the  Drop,  while  the 
intermediate  Rays  are  intercepted ;  and  theie  emergent 
Rays  will  be  inclined  to  the  Rays  incident  on  the 
Drop  in  Angles  ftill  leis  than  the  Angles,  in  which  the 
Rays  F I  and  H  K  are  inclined  to  them ;  and  without 
theic  Rays  will  emerge  other  Rays,  that  ihall  he  in- 
clined to  the  incident  Rays  in  Angles  yet  lefs.    Now 
by  this  means  will  be  formed  of  every  kind  of  Rays, 
bcfides  the  principal  Arch  which  goes  to  the  Forma- 
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tion  of  the  Rainbow^  other  Arches,  within  every  one 
of  the  principal,  of  the  fame  Colour,  though  much 
more  faint :  and  this  for  divers  Succefftons,  as  long  as 
thefe  weak  Lights,  which  in  every  Arch  grow  more 
and  more  obfcure,  fliall  continue  vifible.  Now  as  the 
Arches  produced  by  each  Colour  will  be  varioufly 
mixed  together,  the  diverfity  of  Colours  obferved  by 
Dr.  Langxvith  may  well  arife  from  them. 

The  precife  Diftances  between  the  principal  Arch  of 
each  refpedlive  Colour  and  thefe  fainter  correfpondent 
Arches  depend  on  the  M^nitude  of  the  Drops  of  Rain. 
In  particular,  the  fmallefl  Drops  will  make  the  fecon- 
dary  Arches  of  each  Species  at  the  greateft  DIflance 
from  their  refpedtive  principal,  and  from  each  other. 
Whence,  as  the  Drops  of  Rain  increafe  in  idling, 
thefe  Arches  near  the  Horizon  by  their  great  Nearnels 
to  their  refpedlive  principal  Arches  become  invifible. 

AND  now.  Sir,  we  are  upon  the  Rainbow,  I  fhall 
here  take  the  Freedom  of  fetting  down  two  Propofi- 
tions,  which  I  have  formerly  confidered,  relating;  to 
this  Subjed.  For  the  greater  Brevity  I  fhall  deliver 
them  under  the  Form  of  Porifms  ;  as,  in  my  Opinion, 
the  Ancients  called  all  Propofitions  treated  by  Ana« 
lyfis  only. 

PROPOSITION    I. 

In  a  ^iven  re/raffing  Circle,    whofe  refracting 
Tower  ts  given^  the  Ray  is  given  in  Tofition,  which 
faJJ^ng  parallel  to  a  given  T^iameter  of  the  Circle  is 
refrahed  by  that  Circle  to  a  Toint  given  in  the  Cir- 
cumference of  it. 


Let 
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Let  A  BCD  be  the  given  Circle^che  given  Diameter 
A  C,  and  given  Point  G ;  and  let  the  Ray  E  F,  parallel 
to  A  C,  be  refradled  to  G.  I  fay  £  F  is  given  in  Po« 
iition. 


Produce  E  P  to  H,  and  draw  the  Diameter  F  I,  draw- 
ing likewife  I K  H,  I G.  Then  is  H  F I  the  Angle  of 
Incidence,  and  G  F  I  the  refracaed  Angle  ;  fo  that  I  H 
being  perpendicular  to  F  H  and  I  G  perpendicular 
to  F  G,  I H  is  to  I G  as  the  Sine  of  the  Angle  of 
Incidence  to  the  Sine  of  the  refraded  Angle,  and 
the  Ratio  of  I  H  to  I G  is  given,  as  likewife  the 
Ratio  of  I  K  to  I G.  Therefore  I  K  being  perpen- 
dicular to  AC  the  Point  I  is  in  a  Conic  Sedtion  given 
in  Pofition,  whofe  Axis  is  perpendicular  to  AC> 
and  one  of  its  Foci  is  the  Point  G  *  Confequeatly 
the  Points  I  and  F  are  given,  and  laftly  the  Ray  E  F 
given  in  Pofition. 


^•mam^r^^ 


•  See  Papp.l.  7.  prop.  23  S.     Milncs  Conic,  part.  4.  prop.  9. 
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"DETERMINATION. 

I T  is  evident,  that  this  conic  Sedion,  may  either 
cut  the  Circle  in  two  Points,  touch  it  in  one  Point, 
or  fall  wholly  without  it.  Therefore  let  the  Se* 
dtion  touch  the  Circle  in  the  Point  I,  and  let  I  L  touch 
both  the  Secflion  and  the  Circle  in  the  fame  point  I. 
Then  G  L  being  joined,  the  Angle  under  I G  L  on  ac* 


count  of  the  conic  Scdion  is  a  right  one  *,  fo  that 
F  G  L  is  one  continued  right  Line,  and  IF  is  to  I L  as 
FGtoGI;  as  likewifc,  M  being  the  Center  of  the 
Circle,  MI  to  IL,  or  FH  to  HI,  as  FG  to  twice 
G  I,  becaufe  M I  is  to  I F  as  G I  to  twice  G  I.  Hence 
by  Permutation  F  H  is  to  F  G  as  H I  to  twice  G I ;  that 
•S  as  the  Sine  of  the  Angle  of  Incidence  to  twice  the 
^f  the  rcfradted  Angle. 


Do  la  H  rc  Conic,  lib.  8.  prop.  23. 


Moreover 


(    2Jl    ) 

Moreover  FHbeing  to  H I  as  F  G  to  twice  G  I,  the 
Square  of  F  H  will  be  to  the  Square  of  H  I,  as  the 
Square  of  F  G  to  four  times  the  Square  of  G  I.  There- 
fore^ by  Compofition,  as  the  Square  of  F  H  to  the 
Square  of  F I  or  of  AC,  (b  is  the  Square  of  F  G  to  the 
Square  of  F I  together  with  three  times  the  Square  of 
G  I,  and  fo  likewife  is  the  Excels  of  the  Square  of  F  G 
above  the  Square  of  F  H,  which  equals  the  Excels  of 
the  Square  of  I H  above  the  Square  of  I  G»  to  three 
times  the  Square  of  G I ;  for  as  one  Antecedent  to  one 
Confeouent,  fb  is  the  difierence  of  the  Antecedents  to 
the  difference  of  the  Ccmlequents.  Hence  in  the  laft 
place,  the  Square  of  half  F  H  will  be  to  the  Square  of 
A  M,  as  the  Excels  of  the  Square  of  I  H  above  the 
Square  of  I  G  to  three  times  the  Square  of  I G,  or  as 
the  Excels  of  the  Square  of  the  Sine  of  Incidence  above 
the  Square  of  the  Sine  of  Refra<%ion,  to  three  times 
the  Square  of  the  Sine  o£Kcbz£tion. 


Anotkn 


(  i54  ) 

refraded  Ray  F  G,  and  M  K  being  taken  to  the  Semi- 
diameter  of  the  Circle  in  the  Ratio  of  the  Sine  of  In- 
cidence to  the  Sine  of  Refiradlion ;  let  L  M  be  joined, 
and  laftly  make  the  Angle  under  K  M  N  equal  to  half 
the  given  Angle  under  E  I H.     This  being   donc^ 
if  F  G  be  produced  to  O,  F  O  ihall  be  to  K  O  as 
the  Sine  of  the  Angle  of  Incidence  to  the  Sine  of 
the  refradted  Ai^Ie,  that  is  as  M  K  to  K  L ;    in  lb 
much  that  K  L  being  parallel  to  F  O,  and  the  Angle 
under  M  K  L  equal  to  that  under  F  O  K,  the  Angle 
under  M  L  K  fliall  be  equal  to  that  under  F  K  O,  and 
the  Angle  under  KML  equal  to  that  under  KFO  e- 
qual  to  that  under  F  G  K  or  half  that  under  F  G  H, 
whence  the  Angle  under  K  M  N  being  equal  to  half 
the  Angle  under  F I  H,   the  refiduary  Angle  under 
N  M  L  will  be  equal  to  half  the  Angle  under  I F  G  or 
to  half  that  under  M  K  L.  Therefore  L  C  being  drawn, 
the  Angle  under  L  M  N  will  be  equal  to  that  under 
MCL ;  and  in  the  laft  place,  if  M  C  be  divided  into 
two  equal  Parts  in  P,  and  P  Q_R  be  drawn  parallel  to 
CL,  the  Angle  under   Q_M  R  will  be  equal  to  that 
under  R  PM,  and  the  Triangles  Q_M  R,  M  P  R  fimi- 
lar,  fo  that  the  Redangle  under  P  R  Q^  fliall  be  equal 
to  the  Square  of  M  R.     Whence  RL  being  equal  to 
M  R,  the  Point  L  Ihall  be  in  an  equilateral  Myferbolat 
touching  the  Line  M  N  in  the  Point  M,  and  having 
the  Point  P  for  its  Center ».    But  this  Hyperbola  is  gi- 
ven in  Pofition,   and  conlequently  the  Point  L,  the 
Angle  under  M  L  K,  and  the  equal  Angle  under  C  K  F 
will  be  given,  and  therefore  the  Ray  E  F  is  given  in 
Pofition. 


»  ApoU.  Conic,  lib.  i.  prop.  37.  (cpipartd  with  lib.  7.  prop.  ij. 


(  M5  ) 
2)  ETERMINATIOK 


Let  the  Hyperbola  touch  the  Circle  in  the  Point  1^ 
and  let  their  common  Tai^nt  be  L  S ;  draw  LT  pa- 
rallel to  M  Ny  ib  as  to  be  ordinately  applied  in  the  Hy* 
ferbola  to  the  Diameter  C  M.  Whence  L  S  touching 
the  Hyperbola  in  L,  P  T  will  be  to  T  L  as  T  L  to 
T  S  S  and  the  Angle  under  T  S  L  equal  to  that  un- 
der T  L  P,  but  as  the  Angle  under  S  C  L  is  equal  to 
that  under  N  M  L,  the  fame  is  equal  to  the  Angle  un- 
der T  L  M  ;  therefore  the  Angle  under  S  L  C  is  equal 
to  the  Angle  under  M  L  P.  Farther,  M  L  being  pro- 
duced to  y  and  VC  joined, the  Angle  under  L  VC  is 


equal  to  that  under  S  LC,  by  reafon  that  L  S  touches 
the  Circle  in  L ;  hence  the  Angles  under  L  V  C  and 
under  ML  P  are  equal,   L  P,  V  C  are  parallel,  and 


•  ApolL  Conic,  lib.  I.  prop.  37.  compand  with  lib.  7.  prop.  tj. 

S  a  MP 


M  P  being  equal  to  P  C,  M  L  is  equal  to  L  V ;  and 
K  W  being  let  fail  perpendicular  to  LV,  M  W  is  equal 
to  three  times  L  W.  But  now  if  the  incident  Ray  E  F 
be  produced  to  X^  the  Angle  under  ML  K  being  equal 
to  that  under  C  K  F,  or  to  that  under  E  F  K,  F  X  Ihall 
be  equal  to  LV,  equal  to  twice  L  W ;  and  the  Angle 
under  K  M  L  being  equal  to  that  under  K  F  G ;  fince 
K  W  is  perpendicular  to  M  W,  F  G  fhall  be  to  twice 
M  W  as  M  K  to  K  F,  or  as  the  Sine  of  Incidence  to 
the  Sine  of  Refraction  :  whence  M  W  being  equal  to 
three  times  L  W,  F  X  fliall  be  to  F  G  as  the  Sine  of 
Incidence  to  three  times  the  Sine  of  RefraiSion. 

Moreover,  M  W  being  equal  to  three  times  L  W, 

he  Square  of  M  W  will  be  equal  to  nine  times  the 

Lire  of  L  W,  and  the  Rc^ftangle  under  V  M  L,  or 

'  Rcdlangle  under  CM  A,  that  is,  the  Excels  of  the 

^  \v':c  of  K  M  above  the  Square  of  K  A,  will  be  equal 

:.:iir  times  thcSquare  of  LW  ;  therefore  theSquare 

t  1  L  W  or  tlic  Svpiarc  of  half  F  X  will  be  to  the  Square 

o!  K  I ,  cr  of'KA,  as  the  Excefs  of  the  Square  of  K  M 

above  the  S<.jinic  of  K  A  to  eight  times  the  Square  of 

KA,  that  is,  as  the  Excefs  of  the  Square  of  the  Sine 

of  Incidence,  abo\c  the  Sine  of  Refraction  to  eight 

times  the  Squaic  ol  the  Sine  ofRcfradlion. 


yl not  her 


(  2yr  ) 

Another  "DETERMINATION. 

Draw  A  Y  parallel  to  M  N,  and  A  Z  parallel  to 
M  V :  then  is  th  e  Angle  under  YA  Zj  equal  to  that 
under  L  M  N,  which  is  equal  to  that  under  L  C  A ; 
whence  the  Arches  A  L,  Y  Z  are  equal ;    but  the 


Arches  A  L,  V  Z  are  likewifc  equal,  becaule  LV,  AZ 
are  parallel,  therefore  Y  V  being  joined,  and  L  r  drawn 
perpendicular  to  A  C,  the  Chord  V  Y  ihall  be  the 
double  of  L  r  ;  but  V  A  being  likewile  let  fall  per- 
pendicular to  A  C,  becaufe  M  V  is  the  double  of  M  L, 
V  A  fliall  be  the  double  of  L  r  ;  and  therefore  V  A 
and  V  Y  Ihall  be  equal  ;  whence  the  point  V  fliall  be 
in  a  Tarabolaj  whofe  Focus  is  the  Point  Y,  its  Axis 
perpendicular  to  A  C,  and  the  Latus  reiium^  belong- 
ing to  that  Axis,  equal  to  twice  the  perpendicular  let 
fall  from  Y  upon  A  C  ^     But  if  K  V  be  joined,    the 


*  Vide  dc  la  Hire  Seel.  Conic,  lib,  8,  prop,  i, .;. 


Anijic 


Angle  under  L  K  V  is  equal  to  twice  the  Complement 
to  a  right  Angle  of  the  Angle  under  KLV,  which  is 
equal  to  the  Angle  of  Incidence,  and  exceeds  the  rc« 
iradled  Angle  by  the  Angle  under  A  K  L. 

The  Determinations  of  thefe  two  Propofitions, 
have  relation  to  the  firft  and  iecond  Rainbow  ;  thofc 
of  the  firft  Propofition  refpe<^ing  the  interior,  and  thofe 
of  the  fecond  tne  exterior.  The  firft  Detcrn:i?nations 
of  thefc  two  Propofitions  afTign  the  Aiijjes,  under 
which  each  Rainbow  will  appear  iv  any  gi^  en :  efradt- 
ing  Power  of  the  traii(parentSubft.-:ce,  by  v/hich  they 
Mc  produced  ;  the  latter  Determfnauons  of  thefe  Pro- 
pofitions teach  how  to  find  the  refrading  PrAver  of  the 
Subftonce,  from  the  Angles  under  which  the  Rain* 
bows  appear  ;  the  Angle  under  C  M  G,  in  the  Deter- 
minations of  the  firft  Propofition,  being  half '^he  Angle 
which  meafures  the  Diftance  of  the  interior  Bow  from 
the  Point  oppofite  to  the  Sun  ;  and  in  the  Determi- 
nations of  the  iecond  Propofition,  the  Angle  under 
C  MN  is  half  the  Complement  to  aright  Angle  of 
half  the  Angle  that  meafiires  the  Diftance  of  the  exterior 
Bow,  fi-om  the  Point  oppofite  to  the  Sun .  But  where* 
as  thefe  latter  Determinations  require  folid  Geometry, 
it  may  not  be  amifs  here  to  fhew  how  they  may  be 
reduced  to  Calculation,  filing  the  Obfervation  of  thefe 
Angles,  as  the  learned  Dr.  Ha/Iej  has  already  re- 
mark'd  %  aflbrds  no  inconvenient  Method  of  find- 
inethe  refiradine  Power  of  any  Fluid,  or  indeed  of  anv 


•  Phihf^ht  TranfrCI.  No.a67./4f.  712, 

or 


or  cylindrical  Figure.    For  this  purpofc  therefore  I 


have  found,  that  in  the  latter  Determination  of  the 
firft  Propofition,  if  the  Sine  of  the  Angle  under  CMG 
be  denoted  by  a^  the  Tangent  of  the  Complement  of 
this  Angle  to  a  right  one  be  denoted  by  ^,  and  the  Se- 
cant of  this  Complement  by  c;  the  Root  of  this  E- 
quation  z^ —  3  aa  :2i  =^  x  aa  h  t.  c^^  a  will  exceed 
the  Sine  of  the  Angle  under  F  M  A,  that  is  the  Sine 
of  the  Angle  of  Incidence,  by  the  Sine  of  the  Angle 
under  CMG;  and  the  Sfne  of  the  Angle  under  FMO, 
which  is  double  the  refraded  Angle,  will  be  the  Root 
of  this  Equation  ^c'-f.^  aa  x:=:z  j^a  ab  \  tliis  Angle 
being  acute,  when  the  Tangent  of  the  Angle  under 
C  M  G  is  lefs  than  half  the  Radius^  or  when  the 
Angle  itfelf  is  lefs  than  x6  degr.  33'.  5-4 /'.  11/'^,  and 
when  this  Tangent  is  more  than  half  the  Radius^  the 
Angle  under  O  M  F  is  obtufe. 

The 


Th€  Roots  of  thefe  cubic  Equations  areibund  by 
feeking  the  firft  of  two  mean  Proportionals,  between 
each  of  the  verfed  Sines  appertaining  to  the  Arches 
C  G,  A  G,  and  the  Sine  of  thofe  Arches,  counting 
from  the  verfed  Sines;  for  the  Sum  of  thefe  two  mean 
Proportionals  is  the  Root  of  the  former  Equation,  and 
the  diflference  between  them  the  Root  of  the  latter  ; 
as  may  be  colledcd  from  Cardan^s  Rules. 

And  hence  likewife  if  the  firft  and  laft  of  the  five 
mean  Proportionals,  between  the  Sine  and  Cofine  of 
half  the  Aflgle  under  C  M  G  be  found,  twice  the  Sum 
of  the  Squares  of  thefc  mean  Proportionals  applied  to 
the  Radius  exceeds  the  Sine  of  the  Angle  of  In- 
cidence by  the  Sine  of  the  Angle  under  C  M  G  ;  and 
twice  the  difference  of  the  Squares  of  the  fame  mean 
Proportionals  applied  to  the  Radius  is  equal  to  the 
Sine  of  double  the  refraded  Angle.  Moreover  this 
double  of  the  refradted  Angle  exceeds  the  Angle  of 
Incidence  by  the  Angle  under  C  M  G. 


M  Al 


In  the  latter  Determination  of  the  ftcond  Propofi* 
tion  draw  KY,  and  AY  being  parallel  to  MN,  the 
Angle  under  CKY  will  be  equal  to  twice  the  Angle 

under 


(l6^  ) 

under  CMN,  that  is  equal  to  the  Complement  of  half 
theDiftance  of  the  exterior  Rainbow  from  the  Point 
cppofite  to  the  Sun.  Then  putting  a  for  the  Radius 
A  K)  and  b  for  the  Sine  of  the  Angle  under  C  K  Y| 
the  Sine  of  the  Angle  under  A  K  V  will  be  the  Root 
of  this  Equation  j'^  +  4  by —  %aaby^j^ab.bT=io. 
But  the  Angle  of  Incidence  and  Refra<^ion  may  alio 
be  found  as  follows. 

Let  two  mean  Proportionals  between  the  Radius 
and  the  Sine  of  the  Angle  under  C  K  Y  be  found,  then 
take  the  Angle,  whole  Cofine  is  the  firft  of  thefe  mean 
Proportion's,  counting  from  the  Radius ;  and  alfb  the 
Angle,  whole  Sine  together  with  the  fecond  mean 
Proportional  ihall  be  to  the  Radius  as  the  Cofine  of 
the  Angle  under  C  K  Y  to  the  Sine  of  the  Angle  before 
found.  The  Sum  of  thefe  three  Angles  is  double  the 
Complement  to  a  right  one  of  the  Angle  under  A  K  L, 
the  Angle  under  K  M  L,  or  the  refradled  Angle,  being 
equal  to  half  the  Sum  of  this  Angle  under  A  K  L  and 
the  Angle  under  C  K  Y ;  as  in  the  lafl:  Place  the  Angle 
under  KLV,  that  is  the  Angle  of  Incidence,  equal  to 
the  Sum  of  the  Angles  under  K  M  L  and  under  M  KL. 

I  need  not  obferve,  that  the  geometrical  Methods  of 
deducing  thefe  Angles  of  Incidence  and  RefraAion 
from  the  Angle  meafuring  the  Diftance  of  each  Rain- 
bow from  the  Point  oppofite  to  the  Sun,  affi)rd  very 
expeditious  mechanical  Conflru(3ions. 


fPan 


ttx  to  that  part  ;  which  by  D^ees  growing  inflain'd, 
about  a  Week  afterwards  he  Kn.  into  the  Small  Pox ; 
and  that  he  has  (ince  frequently  converfed  with  fiich  as 
were  (ick  of  that  Diftemper.  He  fays  alfb  five  or  fix 
more  at  leafl  of  his  Schoolfellows  made  the  like  Expc« 
riment  on  themfelves,  at  the  fame  time,  with  the  like 
Succefs. 

I  have  fince  talkM  with  feveral  more,  who  made 
the  Jike  Experiments  on  themfelves,  fbme  twenty, 
Ibme  fixteen,  ^c.  Years  ago  :  who  all  pofitively  af- 
firm, they  never  had  the  Small  Pox  a  fecond  time. 


Haverford  Weft, 


Tetrot  mmam. 


VII.  ^art  of  a  Letter  from  the  fame  Learned  and 
Jftgenious  Genthnan,  upon  the  fame  SubjeB,  to 
Dr.  Jurin,  !2{.  5.  Secret. 

TH  E  Bufinefe  of  my  Profefllon  obliging  me  to 
go  into  the  Country,  as  fbon  as  I  had  the  Fa- 
vour  of  yours  of  JaM.  zz.  prevented  my  re- 
mrning  an  Anfwer  fooner  to  the  Queries  you  arc 
pleas'd  to  propofc. 

I  have  little  to  add  to  what  I  have  already  men- 
tion'd  to  Dr.  Brady,  concerning  the  manner  of  com- 
municating the  Small  Pox,  more  than  that  Mr.  Owen 
was  about  fifteen  Years  of  Age,  when  he  made  the 
Experiment  on  himfelf,  and  that  he  queftionlefs  had 
the  genuine  Small  Pox  j  the  Signs  of 'em  on  his  Face, 
'  and 


(  2<^5  ) 

and  the  Mark  on  his  Hand,  where  he  apply'd  the 
Matter,  being  flill  (b  very  vifible,  as  to  put  that  mat- 
ter beyond  Difpute.  The  Phyfician,  who  then  at- 
tended him,  is  dead.  Tho'  I  can't  pretend  to  remem* 
ber  how  many  informed  me  of  their  procuring  the  Di- 
ftemper  in  this  manner ;  yet  I  can  aver,  that  within 
the  compafs  of  twenty  Years  laft  paft,  I  have  been 
fo  often  aflured  of  the  Trarh  of  it,  not  by  Children, 
but  grown  Peribns  of  undoubted  Credit,  that  I  am  en- 
tirely iarisfied  it  .has  been  an  immemorial  Cuftom  in 
thefe  Parts ;  and  not  only  prai^ifed  by  Boys  when  at 
School,  but  alfo  by  many  others  of  boch  Sexes  more 
advanced  in  Years,  and  coniequenriy  capable  of  di- 
ftinguifhing  the  Small  Pox  from  other  Diftempers. 
There  are  now  living,  in  this  Town  and  Neighbour- 
hood, five  or  fix  Peribns,  who  undoubcedly  had  that 
Diftemper  after  taking  the  forelaid  Method  to  in&6t 
themfelves;  one  of  wnom,  a  young  Woman  aged  23, 
told  me  (fincc  I  received  your  Letter)  that,  about  8  or 
9  Years  ago,  in  order  to  infe(!i  herfeif,  fhe  held  twenty 
pocky  Scabs  (taken  from  one  towards  the  latter  end 
of  the  Diflemper)  in  the  hollow  of  her  Hand,  a  confi- 
derable  time ;  tlhat  about  ten  or  twelve  Days  after- 
wards fhe  ficken*d,  and  had  upwards  of  thirty  large  Pu- 
(hiles  in  her  Face,  and  other  Parts ;  and  that  fhe  has 
fmce  freely  converfed  with  fuch  as  have  had  the  Small 

Pox  on  them. 

To  make  it  appear  that  Inoculation  is  a  fufficient 
Prefervative  againft  receiving  the  Small  Pox  a  iecond 
time-,  about  fix  Weeks  ago,  I  caufcd  my  two  Boys, 
who  had  been  inoculated  this  laft  Summer,  not  only 
to  fee,  but  even  to  handle  a  Child,  dying  of  a  moft 
malignant  fort  of  Small  Pox ;  who  notwithftanding,  I 
thank  God,  continue  in  pcrfc(il  Health, 

Upon 


(  i66  ) 

Upon  a  very  exad  Inquiry  I  find,  that  ont  of  117, 
who  have  had  the  Small  Pox  in  the  natural  way,  in 
this  Town  and  a  neighbouring  Pariih,  fince  the  Begin* 
ning  of  June  laft,  f  x  have  died. 


HaverfirJ  Wejt^ 
Feb.%.  172;. 


Terrot  Williams. 


TOSrSCRITT. 

Juft  as  I  was  concluding  my  Letter,  being  lent  for 
by  a  Gentleman  about  fix  Miles  0%  (where  I  faw  two 
very  melancholy  Inflances  of  the  Severity  of  the  con- 
fluent Small  Pox)  he  took  an  occafion  to  inform  me^ 
that  a  near  Neighbour  of  his  caus'd  his  Son,  about  ten 
Years  of  Age,  near  three  Weeks  ago,  to  buy  (as  he 
term'd  it)  the  Small  Pox,  after  the  manner  I  deicribed 
in  my  firfl  Letter  to  Dr.  Brady.  Carefully  viewing 
the  Boy,  I  found  him  recovering  from  thediftinA  Kind 
of  that  Diftemper,  having  not  had,  as  I  could  perceive, 
above  40  pretty  large  Puftules,  which  were  tnen  dry- 
ing ofE  Had  I  not  been  foanted  in  Time,  I  queftion 
not  but  I  ihould  have  been  able  to  have  given  a  great 
many  Inftances  of  the  like  Nature;  but  the  hurry  I 
have  been  continually  in,  ever  fince  I  received  yours, 
muft  be  my  Apology,  for  that  Deficiency,  as  well  as 
the  Unconedneis  of  this  Letter. 
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VII r.  J  Letter  on  the  fayneSuhjefty  from  JWr.  Ri- 
chard Wright,  Surgeon  at  Haverford  Weft,  to 
Mr.  Syivanus  Bevan,  Jpotkcary  in  Londoiu 

I  Received  yours  the  9rh  indant,  and,  in  Anfwer  to 
it,  will  readily  give  you  all  the  Satisfadion  I  cany 
in  relation  to  a  very  antient  Cuftom  in  this  Country  ; 
commonly  called  buying  the  Small  Tox^  which,  upon 
a  (trid  Inquiry,  fmce  I  had  your  Letter,  I  find  to  be 
a  common  Practice,  and  of  very  long  (landing;  being 
aflured  by  Perfbns  of  unqueftionable  Veracity,  and 
of  advanced  Age,  that  they  have  had  the  Small  Pox 
communicated  to  themfelves  this  way,  when  about 
fixteen  or  leventeen  Years  of  Age,  they  then  being 
very  capable  of  diftinguiihing  that  Diftemper  from  any 
other ;  and  that  they  have  parted  with  the  Matter 
contained  in  the  Puflules  to  others,  producing  the  lame 
Effeds.  There  are  two  large  Villages  in  this  County 
near  the  Harbour  of  Milfbrdj  more  famous  for  this 
Cuftom  than  any  other,  namely,  St.  IJhmael^s  and 
Marloes.  The  old  Inhabitants  of  thoie  Villages,  (with 
which  they  abound,  being  in  a  healthful  Situation) 
iay,  that  it  has  been  a  common  Pnu^ice  with  them 
time  out  of  mind ;  and  what  was  more  remarkably 
one  William  Allen^  of  St.  IJhmael%  ninety  Years  of 
Age,  (who  died  about  fix  Months  ago  or  thereabouts) 
declared  to  fbme  Perfbns  of  good  Senfe  and  Integrity, 
that  this  PradHce  was  ufed  aU  his  Time ;  that  he  very 
well  remembered  his  Mother's  telling  him,  that  it  was 
a  common  Pra&ice  all  her  Time,  and  that  fhe  got  the 
Small  Pox  that  way.    Thefe,  together  with  the  many 

other 


other  Informations,  I  have  met  with  from  ahnoft  all 

Earts  of  the  County,  confirm  me  in  the  Belief  of  its 
eing  a  very  antient  and  frequent  Practice,  among  the 
common  People ;  and  to  prove  that  this  Method  is  ilill 
continued  among  us,  I  will  give  you  the  relation  of  an 
elderly  Woman,  a  Midwife,  who  accidentally  came 
into  Company,  when  your  Letter  was  reading,  whofe 
Name  is  Joan  Jonesy  aged  fcventy  Years,  of  good  Cre- 
dit, and  pcrfeill  Memory.  She  folemnly  declares,  that 
about  fifty  four  Years  ago,  having  then  the  Small  Pox, 
one  Margaret  Brown  (to  the  beft  of  her  Remem- 
brance then  about  twelve  or  chineen  Years  of  Age) 
boi^ht  the  Small  Pox  of  her ;  that  the  faid  Margaret 
Brown  was  feized  with  the  Small  Pox  a  few  Days  af- 
terwards ;  that  the  faid  Margaret  Brown  had  not  had 
the  Smadl  Pox  a  fecond  time,  a  twelve-Month  ago, 
and  fhe  verily  believes,  that  fhe  has  not  had  them  fince. 
She  farther  fays,  that  fhe  has  known  this  way  of  pro- 
curing the  Small  Pox  pra(3:ifedfrom  time  to  time,  above 
fifty  Years  ;  that  it  has  been  lately  ufed  in  her  Neigh- 
bourhood, and  that  fhe  knows  of  but  one  dying  of 
the  faid  Diflemper,  when  communicated  after  the  Me- 
thod aforcfaid,  which  Accident  happened  within  thefe 
two  Y  ears  laft  pafl ;  the  Pcrfbn  who  mifcarried  (a 
young  Woman  about  twenty  Years  of  Age)  having 
procured  the  Diflemper  from  a  Man  then  dying  of  a 
very  malignant  Small  Pox.  The  above  Relation  I 
heard  the  old  Woman  declare  two  Days  ago,  and  fhe 
was  willing  to  take  her  Oath  of  it  before  Dr.  fVilliams^ 
who  is  a  Magiflrate.  As  to  what  you  mention  con- 
cerning the  manner  of  communicating  the  infedlious 
Matter  to  the  Blood,  by  fcraping  the  Skin  thin  with  a 
Penknife,  and  fb  rubbing  in  the  Matter,  that  was  only 
the  Cafe  of  one  particular  Gentleman,  Mr.  Owen^  a 
Counfellor  at  Law,  whom  I  heard  feveral  times  pofi- 
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lively  affirjp,,  that  he  bought  the  Small  Pox  when  at 
School,  and  of  fiich  a  Lady,  now  living,  and  gave  her 
three  Pence  for  the  Matter  contained  in  ix  Puftules. 
Th{^t  hundreds  in  this  Country  have  had  the  Small 
Pox  this  way  is  certain ;  and  it  cannot  produce  one 
fmgk  Inftance  of  their  ever  having  them  a  (econd 
time. 


Haver  ford  JVeJi, 
Feb.i^.  i7x\. 


Orchard  Wright. 


IX.  An  Account  offome  Experiments  made  toproye^ 
that  the  Force  of  Moving  'Bodies  is  proportionable 
to  their  Velocities:  {or  rather  that  the  Momen- 
tum of  Moving  'Bodies  is  to  be  found  by  muU 
tiplying  the  Maffes  into  the  Velocities)  In  Anfwer 
to  fuch  who  haVe  fometime  ago  affirm  d^  that  that 
Force  is  proportionable  to  the  Square  of  the  Velo' 
city^  and  to  thofe  whojlill  defend  the  fame  Opimon. 
By  the  (I(e\'erend  John  Thcophilus  Defaguliers^ 
LL.  T>.  F.(I(.S. 

AS  far  as  I  can  learn,  Monfieur  Leibnitz  was  the 
firft  that  oppos'd  the  receiv'd  Opinion,  con- 
cerning the  Quantity  of  the  Force  of  movinrj  Bodies  ; 
by  faying,  that  it  was  to  be  eflimated  by  m  iltiplymg 
the  Mafs  of  the  Bodies,  not  by  their  Velocity,  but  by 
the  Square  of  it.  Bur,  inftcad  of  fhewing  any  Para- 
logifm,  in  the  mathematical  Demonftrations,  which 
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are  made  nfe  of  to  prove  the  PropofitioOf  ot 
any  Miftakes  in  the  Reafonings  from  the  Experi^ 
ments  made  to  confirm  i^  he  ufes  other  MeMums 
to  prove  his  Aflcrtions  * ;  and  without  any  Regard  to 
vhat  others  had  (aid  on  that  Sabjed^  brings  new  Argu- 
ments, which  the  Reverend  and  Learned  Dr.  Clark 
has  ful^  anfwered  in  his  fifth  Letter  to  him.  McC- 
fieurs  joim  BemouUiyfFolfius^  Hermannus^zaA  others, 
have  foUow^l  and  defended  Monfieur  Leibnitz's  Opi- 
nion, and  in  the  £une  manner,  fo  that  what  is  an  An* 
iwer  to  him,  is  fb  to  them* 

^olenus  (Profeflbr  at  Tadud)  has  aded  after  the 
lame  manner  in  the  experimental  Way,  making  fbmc 
experiments  to  defend  Monfieur  Leibnitz^^s  Opinion, 
without  having  ihevvn  thofe  to  be  falfe.  which  are  made 
ufc  of  to  prove  the  contrary  ^  ;  and  now  lately,  an  in- 
genious Profeflbr  abroad  (who  was  of  the  Opinion 
commonly  received,  and  in  his  Writings  had  demonfb-a- 
ted  it  in  the  ufiial  way  S  confirming  it  with  the  common 
Experiments  made  in  that  Cafe^  happening  to  make 
fbme  Experiments  like  thofe  oiToknus^  has  drawn; 
Condufions  fcom  them  to  ihew  the  Force  of  moving 
Bodies  to  be  proportionable  to  the  Square  of  their  Ve- 
locity ;  and  being  wholly  come  over  to  that  Opinion, 
endeavours  to  deduce  it  from  Phyfical  Principles. 

As  there  can  hardly  be  faid  any  thing  new,  or  bet- 
ter than  has  been  laid,  to  Ihew  the  Force  abovemen- 
tion'd  to  be  proportionable  to  the  Mafs  multiplied  in- 
to the  Velocity ;  I  only  repeat  here  the  Subftancc 
of  what  others  have  faid,  and  make  fbme  old  Experi- 
ments over  again  ;  but  then  I  confider  fome  Circum- 
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fiances,  that  perhaps  have  been  overlookM,  and  at  lafl^ 
by  a  new  Experiment,  endeavour  to  ihew,  what  has 
led  into  an  Error  ibme  of  thofe,  who  defend  the  new 
Opinion. 

If  a  Man  with  a  certain  Force  can  move  a  Weight 
of  fifty  Pounds,  through  a  Space  of  four  Feet,  in  a  de- 
terminate time ;  it  is  certain  he  mud  employ  twice 
that  Force  to  move  one  hundred  Pounds  Weight, 
through  the  fame  Space  in  the  fame  time.  But  if  he 
uies  but  the  &me  Force,  he  will  move  the  one  hundred 
Pounds  Weight  but  two  Feet  in  the  fame  time.  For 
as  the  one  hundred  Pounds  Weight  contains  two  fifty 
Pound  Weights,  ifeachof  them  has  two  Degrees  of 
Velocity  given  to  it,  it  will  exadly  require  the  fame 
Force  that  would  give  one  of  them  four  Degrees  of  Ve- 
locity ;  hence  it  appears,  that  the  Force  is  propor- 
tionable to  the  Mafs  multiply'd  into  the  Velocity. 

EXPERIMENT    I. 

Fig.  I.  Let  the  Balance  A  B,  whole  Fulchrum^  or 
Center  of  Motion,  is  at  C,  be  fo  divided,  that  the  Bra- 
cbium  A  C  be  but  the  fourth  Part  of  the  Brachium 
C  B  ;  it  is  known  to  all  Mechanicians,  that  a  Weight 
of  one  hundred  Pounds  at  A,  will  keep  in  JEquilibrh 
a  Weight  of  twenty  five  Pounds  hanging  at  B,  where 
it  will  have  a  Velocity  four  times  greater  than  that  of 
the  Weight  at  A.  For,  not  only  when  the  Balance  is 
horizontal,  there  will  be  zxL^quilibriumy  but  when  the 
Balance  is  put  in  Motion,  it  will  remrn  to  an  Mqulli- 
brium  in  an  horizontal  Pofition  ;  the  equal  ancl  con- 
trary Forces  applied  at  each,  deftroying  one  ano- 
ther. Whereas,  if  the  Forces  were  as  the  Mais  multi- 
ply'd into  the  Square  of  the  Velocity,  the  twenty  five 
Pound  Weight  mould  have  been  fuipended  at  D,  only 
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twice  as  far  from  C,  as  the  Weight  at  A ;  and  in  gene* 
ral,  let  the  make  of  the  Engine  oe  what  it  will,  let  the 
mechanical  Powers  be  comoined  in  any  manner,  when 
two  heavy  Bodies,  by  means  of  a  Machine,  ad  upon 
one  another  in  different  diredions,  if  their  Velocities 
are  reciprocally  as  their  Mafles,  they  will  deftroy  each 
others  Forces  and  come  to  reft. 

As  this  is  trae  in  reipe<%  of  mechanical  Powers,  fo 
it  is  inrefped  to  the  Shock  or  Blow  given  by  Mine 
Bodies.  « An  heavy  Body,  falling  with  an  accelerated 
Motion,  goes  dhrough  a  ipace  of  one  Foot  in  a  quarter 
of  a  Second,  and  acquires  a  Velocity,  which  would 
carry  it  two  Foot  in  the  fame  Time  with  an  uniform 
Motion ;  the  fame  Body  falls  through  a  {pace  of  four 
Foot  in  half  a  Second,  and  acquires  a  Velocity,  that 
would  with  an  uniform  Motion  carry  it  eight  Foot  in 
half  a  Second.  Therefore,  as  the  Time  of  the  fall 
through  a  ipace  of  four  Foot  is  twice  the  Time  of  a 
fall  through  one  Foot,  the  Velocity  in  the  latter  Cafe 
is  double  that  of  the  firfl^  and  conlequently  the  BloWf 
that  the  Body  will  give,  will  be  double. 

EXPERIMENT    11. 

Fig.  II.  Let  the  Weight  P  of  one  Pound,  be  placed 
in  the  Scale  fufpended  at  the  end  A,  of  the  Ballance  A  ^ 
which  bears  upon  the  Gnomon^  or  Iron  Supporter,  k  b  i. 
Then  if  the  Weight  C  be  let  fall  from  D,  or  one  Foot, 
it  will  by  its  Stroke  on  the  end  of  the  Beam  B,  raife 
up  the  oppofite  end  A  with  the  Weight  P,  to  high,  that 
the  Springy  A  will  fly  from  the  Button  /,  which  kept 
it  ftreight  and  upright  before  the  Shock.  If  the  Weight 
P  be  of  two  Pounds,  it  cannot  be  railed  by  the  faJlof 
C  from  any  height  lefs  than  F  or  four  Foot  j  whereas,  if 
the  force  of  the  Shock  was  proportionable  to  the  Space, 
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without  any  regard  to  the  time^  as  Monfieur  Leibnitz 
and  his  foUot^crs  h&vc  affirnJed,  P  ought  to  be  raifed, 
when  C  fails  only  from  E,  or  two  Foot,  which  never 
happens ;  or,  if  the  Stroke  was  proportionable  to  the 
Mais  multiplied  into  the  (quate  of  the  Velocity,  when 
C  falls  from  F,  then  P  might  weigh  four  Pound,  where- 
as the  Experiment  will  never  fiicceed  under  thofe  Cir- 
cumflances. 

I  know  it  is  obje(3:ed,  that  the  Blow  "  :nnot  be  al- 
ways dired,  and  that  the  String  that  goes  through  the 
hole  in  the  falling  Weight,  to  guide  it  in  its  Fall,  caidfes 
a  fenfible  Fridion,  and  therefore  chat  fbmething  of  the 
Force  is  thereby  loft.  But  we  are  to  obferve,  that  if 
that  was  all,  there  would  be  no  need  of  raifing  up  C 
in  the  fecond  Cafe  quite  up  to  F,  inftead  of  E,  whereas 
m  Fad,  it  mufi:  always  be  railed  beyond  F,  to  allow 
for  the  Fridion,  that  binders  it  firom  producing  a  dou- 
ble Effed  in  falling  from  F.  For  if  the  Experimeoc 
be  repeated  an  hundred  times,  the  Weighty  P  when  of 
two  Pounds,  Will  never  be  railed  by  letting  Cfidl  from 
any  place  between  E  and  F. 

EXPERIMENT    in. 

If  (in  order  to  avoid  Fridion)  inftiead  of  a  Blow 
fbuck  upon  the  end  B,  by  the  falling  Body,  the  faid 
Body  C  oe  faflned  to  a  pretty  long  String  tied  to  the 
button  Wj  as  at  r,  and  firft  lifted  up  one  Foot,  and 
then  let  fall ;  fo  that  in  falling  one  Foot,  it  may  pull 
down  B,  and  lift  up  A  with  the  Weight  P  of  one 
Pound ;  whenever  P  is  two  Pounds,  C  muft  fall  from  a 
height  greater  than  /or  four  Foot,  othcrwife  it  will 
not  raifc  the  Brachium  A,  elpecially  if  it  be  let  fall 
between^  and/  EXPE- 
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EXPERIMENT    IV. 

I  took  the  Weight  C  of  fcventeen  Ounces  Troy, 
\^hich  was  a  round  bail  of  Lead  with  a  hole  throi^h  the 
middle  of  it,  and  having  paded  the  String  N-X  through 
ir,  before  it  was  faflened  to  the  Hook  X,  I  placed  t^c 
whole  Machine  in  (hch  manner,  that  the  String  being 
flretched  by  the  Weight  N,  went  through  the  nole  of 
the  Weight  C,  and  likewife  through  the  hole  of  the 
Brachium  B,  upon  which  C  lay,  without  touching 
the  fides  of  the  hole  either  in  the  Weight  or  Ballance ; 
then  having  put  (iich  a  Weight  P  in  the  oppofite  Scale, 
as  C  fallii^  from  the  he^ht  of  one  Inch,  was  able  to 
raife  high  enot^h,  to  let  foofe  the  Spring  g  h  from  the 
Button  i :  I  ^ded  to  P  another  Weight  equal  to  it, 
and  then  letting  fall  C  along  the  String  that  guided  it, 
from  an  heighth  of  two  Inches,  then  of  three,  and  then 
exactly  of  four,  it  would  not  laife  the  double  Weight 
P  to  the  former  height,  but  Ming  from  five  Inches, 
or  a  little  higher,  it  railed  it  up. 

EXPERIMENT    V. 

Leaving  every  thing  as  it  was  before^  I  changed  the 
Weight  C  for  another  leaden  Ball  of  twice  the  Weights 
which  falling  from  one  Inch,  railed  the  double  Weight 
P  to  the  umal  height ;  then  changing  the  Weight  P 
in  any  Proportion,  whatever  heient  ^as  required  for 
the  heavieft  Ball  C  (or  C  x)  to  £dl  from,  in  order  to 
raife  the  Weight  at  P ;  more  than  four  times  the  height 
was  required  for  the  firft  Ball  C,  to  raife  the  fame 
Weight  fo  high,  as  to  let  loofe  the  Spring. 

EXPE- 


(  ^75  ) 
EXPERIMENT    Vh 

I  tried  the  Experiment  with  the  Weight  C  hanging 
at  the  String  m  c  (as  in  Experiment  III.)  and  a  Fall  from 
an  height  of  five,  or  near  five  Inches,  was  required  to 
raife  double  the  Weight  in  the  oppofite  Scale,  that  a 
fall  from  one  Inch  would  raife ;  only  here  the  heightb 
above  four  Inches  was  not  fb  great  as  in  the  former 
Experiment,  the  Fridiion  being  lometbing  lefs.  Then 
I  fufpended  the  great  Ball  C  (or  C  x)  by  the  String  m  r, 
and  when  by  falling  one  Inch  it  raifed  the  Weight  P, 
the  little  Weight  C  could  not  produce  the  fame  Effed, 
without  falling  from  a  greater  height  than  four  Inches. 

It  is  here  to  be  obierved,  that  which  way  fbever 
thefe  Experiments  are  tried,  the  Objedlions  rinng  from 
the  Fridlion  do  no  way  ferve  to  confirm  the  new  Opi- 
nion, becauie  they  fhew  that  (upon  account  of  the 
Fri(!iion)  the  Heights  mufl  be  fomething  more  than  in 
a  duplicate  Proportion  of  the  Velocities,  but  never  leis^ 
to  give  a  Blow  with  the  fame  Body  in  Proportion  to 
the  Velocity. 

That  the  Momentum  of  Bodies  is  in  Proportion  to  the 
Mafs  multiplied  into  the  Velocity,  is  alfomofl  evidently 
ihewn  from  the  Congrefs  of  el^ic  Bodies,  as  has  been 
demonflrated  by  Sir  Ifaac  Newton  in  his  Trincipaj 
in  the  Corollaries  to  his  Laws  of  Motion.  I  had  often 
tried  the  Experiments  there  mentioned  with  Balls  of 
Ivory  and  Balls  of  Glafs,  and  fbme  of  them  with  two 
Balls  of  Steel,  of  two  Ounces  cach^  and  found  every 
thing  anfwcr,  allowing  for  the  want  of  perfect  Elafti- 
dty  in  the  Bodies.  But  now  upon  this  OccafioHj.as 
the  Objeiilions  to  the  receiv'd  Opinion  were  re- 
newed, I  was  willing  to  repeat  the  Experiments  with 
the  utmoft  Accuracy;  and  therefore,  as  Ivoiy  Balls 
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are  not  equally  dcnfc  in  all  their  Parts,  and  Glafs  Balis 
break  after  two  or  three  ftrokes;  I  Qaqfed  Balls  to  be 
nicely  turned  of  Steel,  and  made  as  hard  (as  the  Work- 
men call  it)  that  is,  as  elaftick  as  poflible,  and  the 
Weights  of  them  were  precifely  as  follows :  Two 
Balls  of  twelve  Ounces  Troy  each,  one  of  fix  Oun- 
ces, one  of  three,  one  of  two,  and  one  of  Eight-pen- 
ny-weight. Then  making  Pendulums  of  thefe  Balls, 
and .  hanging  them  upon  the  Machine  contrived  by 
Mariotte  for  the  Congreis  of  Bodies,  and  lately  im- 
proved by  Dr.  Gravefande  *,  I  meafured  S7  i  Inches 
between  the  Center  of  Sufpenfion  and  the  Center  of 
Gravity  of  the  Balls,  and  then  every  Degree  of  the  Cir- 
cle they  defer ibed  in  their  Ofcillation  was  one  Inch, 
and  the  Degrees  being  marked  upon  a  line  of  Chords 
on  a  Brafs  Ruler  above  the  Balls,  by  their  Strings  (uc- 
celfively  covering  the  crofs  Lines  of  Divifion,  the 
Degrees  that  the  Balls  fell  from,  and  thofe  to  which 
they  rofe,  were  very  difcemable  to  an  Eye  placed  at  a 
convenient  Diftance. 

EXPERIMENT    VII. 

I  took  the  two  Balls  ix»  and  removing  each  from 
the  loweft  Point  of  their  equal  and  refpedive  Circles, 
up  to  4  Inches,  or  4  Degrees,  I  let  them  fall  (6  that 
they  met  at  bottom,  and  were  both  refleciled  again  ro 
4>  the  Place  from  whence  they  fell. 

EXPERIMENT    VIII. 

Every  thing  elfe  being  as  before,  inftead  of  one  ot 
the  Balls  ii,  I  took  the  Ball  5,  then  letting  6  go  from 
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8  Degrees*  and  i3  fiom  4,  after  Refledton  it  was 
driyen  op  again  to  4,  as  before. 

EXPERIMENT    IX. 

The  Ball  ^  Ming  fiom  iixteen  Degrees  met  die 
Ball  IX  that  fell  ftill  from  4,  and  after  ReftedUon  ix 
went  up  again  to  4. 

EXPERIMENT    X. 

The  Ball  x  Mii^  from  6^  and  xx  from  x^,  ix  was 
refledled  to  i,  and  when  x  fell  from  ix  Degrees,  aud 
the  Ball  ix  fr<»n  x,  the  xx  was  refleded  to  x. 

EXPERIMENT    XI. 

The  Ball  of  eight  Penny  Weight  (which  weigh'd 
but  7T  of  the  Ball  xx)  £dline  from  fifteen  Inches  or  De* 
grees,  rais'd  up  xx  (that  felTfrom  half  a  Dtfftt)  to  the 
nme  Place  lu^n. 

In  all  thefe  Experiments  the  Error,  or  want  of  per- 
feCt  Refledlion,  was  greater  in  the  little  Balls  than  in 
the  great  ones,  on  account  of  their  going  thro'  a  grea- 
ter Arc  of  a  Circle,  whereby  they  deviated  more 
from  a  Cycloid  than  the  great  ones;  as  likewife  on 
Account  of  the  RefifUnce  of  the  Air,  which  muft 
be  greater  becaufe  of  the  little  Balls  going  through  a 
greater  Are,  movii^  with  more  Velocity,  beii^  fui^ 
pended  by  a  String  as  thick  as  that  of  the  great  one^ 
and  having  more  Surfitce  in  Proportion  to  their  Weight. 
But  all  the  Errors  do  not  bring  the  'Ph^Momens  any 
thing  near  what  they  ought  to  bd,ifthe  Force  of  the  Bo* 
dies  was  as  the  Square  of  their  Velocities  multiply'd  in- 
to their  Mafles,  for  then  the  Ball  xx  would  have  been 
driven  to  Heights  very  different  from  what  it  rofe  up  to. 

Xv  In 
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lo  the  eolith  Experiment,  the  Ball  ix  ihouldhave 
rifen  to  near  five  Inches  and  three  quarters,  for  the 
Ball  6  falling  with  the  Velocity,  8  muft  have  had  its 
Force  =  8  x  8  x  6  zz:  384 ;  and  then,  that  the  Ball  ir 
might  have  the  lame  Force  or  Quantity  of  Motion,  it 
muft  rife  near  to  5, 7  becaufe  5,7  x  S^7^  i^  =  389,88. 

In  the  ninth,  ix  ihould  have  rifen  to  8;  for  the 
Ball  3  muft  have  had  its  Force  zz  16  x  i6x  5  =:  768, 
and  if  12  received  its  whole  Force  it  muft  have  rifen  to 
8  becaufe  8x8x12  =  768. 

In  the  ^cond  Part  of  the  tenth  Experiment,  ix 
ihould  have  rifen  to  near  ;,  becaufe  ixxixxx==:x88, 
and  5  X  5*  K  IX  is  but  300. 

In  the  eleventh,  the  Ball  ix  (thirty  times  heavier 
than  the  little  one)  muft  have  gone  to  x  i  Inches,  be« 
caufc  the  Momentum  of  the  little  Ball  being  =  15*  x  15* 
X I  zz  xxy,  that  of  the  Ball  ix  muft  be  =  2,75  x  x,7f 

^.12  =:  X26&C. 

It  may  be  here  alledg'd,  that  one  ought  to  fubtraft 
xhc  Momentum^  with  which  the  great  Ball  comes  upon 
the  little  one ;  but  that  won*t  mend  the  Matter  mucbf 
tho'  indeed  the  Difference  will  be  lefs.    For, 

In  the  eighth  Experiment,  if  we  fubtradi  4x  4  x  ix 
=  19X  from  389,88  there  will  remain  197,88,  and  the 
Ball  IX  will  go  but  to  4 ;  but  then  in  Experiment  9,  if 
we  fiibtradl  the  fame  N^  19X  from  768,  we  fhall  have 
^y6^  which  would  carry  ix  to  near  fcven  Degrees,  be- 
caufe 7  X7XIX  zr  j88. 

:In  the  tenth  Experiment,  there  is  only  48  to  be  fub- 
traded ;  and  in  the  eleventh  only  i  $* ;  and  therefore 
the  Velocity  of  ix  will  very  much  fkll  fhort  of  what  is 
agreeable  to  the  new  Opinion. 

After  the  Experiments  made,  and  what  has  been  faid, 
till  thefe  Confequences  are  overthrown,   no  notice 
ought  to  be  taken  of  any  Objedions,  or  new  Experi- 
ments. 
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mtats.  But  to  give  the  Objedors  all  poilible  Satisfa* 
dion,  I  ihall,  in  another  Paper,  endeavour  to  (hew 
the  Fallacies  of  the  Aigoments,  and  iblve  the  'PbenO' 
mena  of  the  Experiments  made ;  ihewing,  both  by 
Realbn  and  Experiment,  that  the  Fads  ought  to  be  as 
they  are,  in  confequence  of  the  receiv'd  Opinion  and 
Laws  of  Refiftancc. 
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I.  A  Catalogue  of  fifty  plants  lately  prefented  to  the 
Royal  Society,  by  the  Company  0/ Apotheca- 
ries of  London  j  purfuam  to  the  DireSlioH  of 
Sir  Hans  Sloane,  !Bart.  Trefident  of  the  Col- 
lege of  Phyficians,  a}id  Fice^TreJtderit  of  the 
Royal  Society. 


THE  CoxTi'^^siy  oi Apothecaries oi London^  having, 
in  the  Year  1673,  eftabliftied  a  Phyfick-Garden, 
which  they  have  fince  furnifti'd  with  a  great  Variety 
of  Plants,  for  the  Improvement  of  their  Members  in 
the  Knowledge  of  Botany  \  Sir  Hans  Sloane^  Barr.  in 
order  to  encourage  and  promote  an  Undertaking  fo  fer- 
viceable  to  the  Publick,  has  gencroufly  granted  to  the 
Company  the  Inheritance  of  the  faid  Garden,  being 
part  of  his  Eftate  and  Manor  of  Chelfea^  on  condition 
that  it  be  for  ever  kept  up  and  maintained  by  the  Com- 
pany as  a  Phyfick-Garden  ^  and  as  an  Evidence  of  its  being 
fo  maintained,  he  has  direfted  and  obliged  the  Compa- 
ny, in  Confideration  of  the  faid  Grant,  to  prefent  year- 
ly for  ever  to  the  Rcfjfal  Society ^  at  one  of  their  weekly 
Meetings,  fifty  Specimens  of  Plants,  that  have  grown 
in  the  faid  Garden  the  preceding  Year,  which  are  all  to 
be  fpecifically  diftinft  from  each  other,  until  the  Num- 
ber of  2000  Plants  be  completed. 

/Accordingly  the  Company  did  lately  prefent  to  the 
Royal  Society,  by  the  Hands  of  y\x.Kand,  and  Mr. 
Meres^  the  following  fifty  Specimens  of  Plants,  for  the 
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lad  Year  1733.  which  Specimens,  together  with  thofe 
that  are  to  follow  them  in  fubfequent  Years,  will,  by 
order  of  the  Royal  Society^  be  carefully  preferv'd  for 
the  Satisfadion  of  fuch  curious  Perfons,  as  may  defire 
to  hav£  recourfe  to  them. 

The  Catalogue,  by  Mr.  Ifaac  Rand, 

Apothecary,  F,  R,  S. 

I.  A    2^emone  yirginiam,  tertu  Matthioli  Jmilisy 
J^^  flore  paryo,  Par.  Bat.  1 8. 

II.  (Beilis  Jfr'tcam,  capitulo  a^hyUo  luteo,  CoroMpi 
foHoy  caulibus  procumbentibiis.  H.L.  Bat. 

III.  !Bupleurum  atiguflifolium.  Dod.  63^. 

IV.  Calaminthay  tnagno  flore,  C.  B.  2  ip. 

V.  Carduus  capfte  rotundo  tormentofo,     C.B.  382. 

VL  Chryjanthetmm  perenney  minus,  Salicis  folio  gU" 
bro.  H.  Ox.  p.  3.  21. 

VII.  Ctrjium  altiffimutn,  albis  maadis  notatum,  fe» 
mine  yifcofo.  Carduits  albis  maculis  notatus,  ca' 
pitulis  Ctrfij,  SchoL  Boc.  215. 

VUI>  Oematitis  ceertdea  ereBa,  C.  B.  3  00. 

IX.  Cknuaitis, /.  Flammula  furreSla  alba,  J.B.2. 
127. 

X*  Cnictts 


Init. 
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X>  Cructts 
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X.  CnicHS  peremis  coerukusy  Tmptanus,      H.  L. 

Bat.  rdz. 

IX.  Cort)/;^  jfricaruty  Senecmis  flore,  retufis  foUif. 

H.  L.  Bat. 

XII>  Corom  Soils  akijfftmay   alato  caule,     T.  Inft. 
490. 

XIII.  Coronilta  maritima  glauco  foHo,   T.Iaft.  ($50. 

XIV.  Cucttbdus  Tlinij,  Lugd,  1 429. 

XV.  l^aucits  Fankuli  foliis  tenuifjimis,  C.  &  150. 

XVI.  Da^us  maritimus  lucidus.       T.  Inft.  ^o/. 

XVII.  'Dens  Leonis,  foliis  Eryfimi  "Vulgaris,       T. 
Cor. }  y. 

XVIII.  Geranium  colmtbinum  dijfeliis  foliis^  pedi' 
cults  florum  longtjjinus,  Raij  Syn.  2 1 8. 

XIX.  Geranium  columhinum  perewu  Tyrenaicum  nw 
ximum.  T.  laft.  26%, 

XX.  Geranium  puJiBum  marttimum  fupinum,  jUhdd. 
aut  iBetonic^foliOf  nojiras,         Raij  Syn.  2 1 6. 

XXI.  Gnaphalodes  Lujitamca.  T.  lnft.439. 

XXII.  Horminum  Syheftre  kaifoUum,  Verticiliatum, 

C.  B.  238. 

XXIII.  Hypericum  ferfoUatum  O"  perforatum.    T. 
Inft.  255. 

YYIV 
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XXIV.  Jacea  aUtJ/imy  folio  dijfeSh,  capite  (harli 
nudo,  D.  Vaillant. 

XXV.  JaceA  Lnfitankaf  fem^er  ylrens.    H.  Reg. 
Par. 

XXVI.  Jacoh^a  peremis  Afplenii folio.  D.  Vaillant, 

XXVII.  Lotus  pentaphyllos  minor  hirfutusy  fdi^ua 
anguftiffima.  C.  B.  33  2. 

XXVIII.  Lunaria  Vafculo  fuhlongo  intorto,     Rai j 
Syn.  I  ($4. 

XXIX.  Lychnis  linifolia  torofts  <sr  laxioribus  capitulis. 

Bar.  Obf.  64. 

XXX.  MajorMM  Creticay  Origani  foliis,  VtHofa, 
Satureid  odore^  coryml»s  majoribus  albis.  T.  Cor. 
1 7 .      Origanum  Smyrnaum  Whcclcri. 

XXXI.  Marrttbium   Hi/panicum    fupinum,    foliis 
fericeis  argenteis.  T:Inft.  ipi. 

XXXII.  Tentaphylioides  palufire  rubrum.  T.  Inft. 
198. 

XXXIII.  fentaphylloides  fruticofa.  Raij  Syn. 
142. 

XXXIV.  Womis  fruticofa,  Sahid  folio  latiore  O- 
rotundiore,  T.  Inft.  177. 

XXXV. 
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XXXV.  ^hkmis  fruticofoj  Satvid  folio  hngtore  O* 
angufi'tore,  T.  In  ft. 

XXXVL  Worms  orimltSs  lutea,  anguftifolia  cy- 
mis  fuhfefcentihui*  D.  Sherard. 

XXXVII.  Womis  Samia  herhacedj  Lunar u  foliis, 

T.  Cor.  10. 

XXXVIII.  ^tarmica  orientalis  pinnulis  crtflatis. 
T.  Coc  MJuubium  Santonkum  j^gy^tiacum, 
C.B.  3ip. 

XXXIX.  Quinquefolium  album  majus  akerum.  C.  B. 

XL.  ^ta  Chalepenfisy  latifoliay  ftorum  fetalis  VtlHs 
fcatentibus.  H.  L.  Bat.  431. 

XLI.  ^hus  odoratus.  Cornut.  1 50. 

XLII.  Sclarea  orientalis^  !Betonica  folio  acuttjfmoy 
coma  purpura/cente.  T.  Cor.  10. 

XLIII.  Securidaca  lutea  major.  C.  B.  348. 

XLIV.  ThlaJ^i  Halimi  folio,  femper  Vtrens,  H. 
L.  Bat.     Jlyjfon.  T.  z  1 7. 

XLV.  Trtfolium  peltatum  Creticum.  C.  B.  Prod. 
141. 
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XLVII.  Veronica  mukicaulis  <Panmmca,     T.  Inft. 

XLVni.  Vtrga  aurea  fkribus  fijiulojis,  Senecionis 
inJiaTy  foliis  anguftiorihus  mnferratis.  H.  Ox. 
p.  3.  11  J. 

XLIX.  Vtrga  aurea  angufiifolla,  panicula  Jpeciofa, 
Canadenjis,  H.  Reg.  Par. 

L*  Vtr^a  aurea  altijfimay  ferotirMf  panicula  fiecio/a. 
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II.  Jnhnadverjtons  upon  fame  Experiments  relating 
to  the  Force  of  moving  (Bodies  j  tpith  two  new  Ex^ 
peri)nents  on  the  fame  Subject.  !By  the  (!(eve^ 
rend  Dr.  Dcfagiiliers,  K  (2(.  5. 

IN  a  former  Paper  *  I  demonftrated,  by  Reafon  and 
Experiments,  that  the  Monientum^  or  Force  of  mo- 
ving Bodies,  is  always  proportionable  to  their  Mafs 
multiplied  into  their  Velocity  •,  as  it  is  the  Opinion  of 
the  greateft  Part  of  the  Mathematicians  and  Philofo- 
phers.  Now  I  come  to  confider  the  Experiments,  that 
have  led  fome  ingenious  Men  into  an  Error,  in  relation 
to  this  Propofition.  Polenus  in  his  Book  f  gives  an 
Account  of  his  Experiments  relating  to  this  Matter, 
in  thefc  Words :  "  I  took  a  Veffel,  that  had  in  it  con- 
"  geal'd  Tallow  fix  Inches  deep,  and  fix'd  it  to  a 
•*  level  Floor,  in  fuch  manner,  that  the  Surface  of 
*'  the  Tallow,  which  was  flat,  (hould  every  where  be 
"  equally  diftant  from  the  Floor.  I  had  caufed  to  be 
"  made  two  Balls  of  equal  Bignefs,  the  one  of  Lead, 
"  the  other  of  Brafs,  the  laft  of  which  was  a  little 
*'  hollow  in  the  middle,  that  it  might  weigh  but  one 
"  Pound,  whilft  the  other  weighM  two.  Sufpending 
**  thefe  Bails  from  the  Ceiling  by  Threads,  in  fuch 
^'  manner,  that  the  lighter  Ball  hung  over  the  Surface 
"  of  the  Tallow,  from  twice  the  Height  that  the  hea- 
"  vier  Ball  did  ^  I  cut  the  Threads,  and  the  Balls  fel- 
"  ling  perpendicularly  upon  the  Tallow,    by  their 
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•*  Fall  made  Pits  in  the  Tallow^  that  were  precifely 
^^  eaual :  the  Bail  of  one  Pound,  from  the  Beginning 
^^  or  its  Fall^  till  it  came  to  rell;  going  through  a  Space 
•*  exprefs'd  by  the  Number  two,  produced  an  EfFed 
^*  equal  to  that,  which  the  two  Pound  Ball  did  pro- 
^  duce,  infilling  thru*  a  Space  exprefe*d  by  the  Num- 
"  ber  one.  It  follows  therefore,  that  we  may  look 
**  upon  it  as  a  fettled  Truth,  That  the  aftive  Forces 
**  (vires  vivas)  of  falling  Bodies  are  then  equal,  when 
**  their  proper  Weights  are  in  a  reciprocal  Ratio  of 
•*  the  Spfees,  which  the  fa  id  Bodies  defcribc  by  their 
"  Fall*  And  becaufe  thefe  Spaces  are  in  the  fame  Ra^ 
•*  tia^  as  the  Squares  of  the  Numbers  expreffing  the  Ve- 
locities i  it  appears  by  the  Experiment,  that  the 
stAiYC  Force  (vrm  vivam)  of  the  falling  B3dy,  is 
that  which  is  made  up  ofthe  Body  itfelf,  multiplied 
into  the  Space  defcribed  in  the  Fall,  or  into  the 
Squareof  the  Number,  that  exprefles  the  Velocity  of 
the  Body,  at  the  end  ofthe  Motion.  This  Experi- 
•*  ment  I  did  not  only  make  once,  but  (everal  times, 
•*  changing  the  Balls,  the  Diftances,  and  the  Body  on 
•*  which  they  fell  i  as  for  example,  making  ufe  of  Clay, 
or  of  foft  Wax:  and  notwithftanding  thefe  various 
ways  of  trying  the  Experiments,  the  EfFefts  were 
*•  conftantly  tlie  feme  ^  which  made  me  ealtly  con- 
"  elude,  that  there  was  always  the  fame  Reafon  in  Na- 
•'  ture  for  this  Phenomenon. 

Thus  ftr  Polenusy  whofe  Miftake  lies  in  this  ^  that 
he  eftimates  the  Force  of  the  Stroke  of  the  falling  Balls, 
by  the  Depth  of  the  Impreflion  made  in  the  Tallow, 
Clay,  Wax,  or  any  yielding  Subftance.  Bat  we  muft 
confider,  thit  when  two  Bodies  move  with  equal  Forces, 
but  different  Velocities,  that,  which  moves  the  fwifteft, 
muft  make  the  deepeft  Impreflion,  whilft  the  ilowc/t 
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Body  oomioutiicatts  its  Motion  to  the  Clay  rolmd  aboun 
and  therefore  does  not  ftrike  in  fo  deep  as  the  fwiftet 
Body,  which  puts  in  Motion  few  Parts  of  the  Clay,  be- 
fides  thofe  that  are  before  it,  and  which  Parts  have  fo 
much  iefs  Time  to  oppofe  this  Body's  Motion,  as  its 
Velocity  is  greater  than  the  other's.  To  make  this 
plainer,  Letusfuppofe  a  Door  half  open,  and  moving 
very  freely  on  its  Hinges  j  if  a  Piftol  be  fir'd  againft  if, 
the  Bali  will  go  thro'  the  Door  without  movine  it  out 
of  its  Place  ^  but  if  we  take  a  large  Weight  of  Lead, 
and  throw  it  againft  the  fame  Door,  with  the  fame 
Force  as  the  Piftol  Bullet  raov'd,  the  Door  will  be  re- 
moved from  its  Fofition,  and  carried  out  of  the  Place 
on  its  Hinges  by  the  Stroke  ^  becaufe  in  the  firft  Cafe, 
the  Motion  of  the  Ball  is  communicated  but  to  a  few 
Parts  of  the  Door,  and  in  the  iaft  it  is  diftWd  all 
over  it.  Nay,  the  Door  will  be  mov'd  by  the  Stroke, 
even  tho'  there  fliould  be  a  prominent  Part  in  the  Lead, 
that  ftiould  be  no  bigger  than  a  Piftol-Bullet,  in  order 
to  ftrike  the  Door  upon  no  more  of  its  Surface,  than 
the  Bullet  had  done. 

For  illujirating  this  farther  I  contrived  the  following 

Experiment. 

Icaus'd  a  Machine  to  be  made,  as  reprefented  inP/.I. 
Fig.  I.  confifting  of  a  Bafe  of  Wood  AB,  which  could 
be  fet  horizontal  by  means  of  three  Screws,  fuch  as 
S  S  :  Upon  this  Board,  or  Bafe,  there  ftood  upright  two 
parallel  Boards,  about  four  Inches  wide,  and  four  In- 
ches afunder,  with  the  Elbow-piece  EF  Aiding  behind 
one  of  them,  fo  as  to  raife  its  upper  End  F  to  any 
Height  defired.  Between  thefe  Boards,  fquare  Frames 
of  Wood  G  G  &c.  with  Paper  extended  upon  them, 
could  Aide  in,  to  the  Number  of  Six,  in  an  horizontal 
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Pofition.  Thefe  Paper  Diaphragms  being  thus  plac'd, 
I  fufpended  an  Ivory  Ball  of  about  one  Inch  and  an  half 
Diameter,  weighing  fomething  more  than  an  Ounce 
and  an  half,  by  a  (hort  Thread,  under  F,  fo  that  its 
Center  of  Gravity  hung  four  foot  over  the  firft  Dia- 
phragm ^  then  cutting  the  Thread,  the  Ball  fell  upon  the 
P^per,  and  by  its  perpendicular  Stroke  broke  thro*  that 
Diaphragm,  and  the  three  next  under  it.  Then  put- 
ting fo  much  Lead  into  the  Ball  abovemention'd,  (which 
was  made  hollow  for  that  Purpofe)  as  to  make  it  weigh 
twice  as  much  as  it  did  before  *,  and  bringing  down  F, 
to  let  it  fell  but  firom  one  foot,  it  broke  thro*  only  two 
Diaphragms  by  its  Fall*  Making  the  Experiment  fe- 
veral  times  with  different  Heights,  but  ftill  keeping  the 
Proportion  in  Height  of  four  to  one,  when  the  Balls 
were  as  one  and  two,  the  heavy  and  floweft  Ball^broke 
thro*  but  half  the  Number  of  Papers.  It  happen*d 
indeed  fometimes,  that  there  was  fome  little  difference, 
when  the  Papers  were  not  equally  flrong,  or  equally 
fhetch*d,  but  the  fwiftcft  Ball  always  broke  through 
more  Papers  than  the  flow  one. 

Now  tho*  this  Experiment  does  at  firfl  feem  to  con* 
firm  FoUnus^s  Theory ;  yet,  when  duly  weigh*d,  it 
proves  no  fuch  thing.  For  the  lighter  Ball  does  not 
break  thro*  more  Papers,  becaufe  it  h^s  more  Force,  or 
a  greater  Qjiantity  of  Motion,  but  becaufe  each  Dia- 
phragm has  but  half  the  time  to  refill  the  Ball,  that 
falls  with  a  double  Velocity,  and  therefore  their 'Refi- 
ftance  being  as  the  time,  as  many  more  of  them  muft 
be  broken  by  the  fwift  Ball,  as  by  the  flow  one. 

?.  S.  To  all  the  Objedors,  that  allow  the  Force  of 
moving  Bodies,  and  their  Quantity  of  Motion  to  be  the 
fame,  what  has  been  faid  in  this  and  mv  fi)rmer  Pa- 
per, feems  to  be  a  full  Anfwer  *,  but  as  tnere  are  now 
fome  PhilofopherS)  who  diftinguifli  that  Force  from  the 
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Qjiantity  of  Motion,  I  am  obliged  to  fay  fomething 
more  for  the  clearing  up  of  that  Point, 

If  1  underftand  them  right,  they  call  vis  viva  z  Forces 
whofe  EfFeft  is  fenfible,  as  the  Force  of  Gravity,  when  it 
accelerates  Bodies  in  their  Fall  -,  and  vis  mortua  a  Force, 
which  being  deftroy'd,  produces  no  fenfible  EfFeft,  as 
the  Force  of  Gravity  afting  upon  a  Weight  in  one  Scale 
of  a  Balance,  when  the  Weight  cannot  defcend  by  rea- 
fon  of  a  Countcrpoife  in  the  other  Scale.  But  certain- 
ly no  Man,  that  confiders  the  thing  attentively,  \xfould 
make  that  Diftinftion.  However,  lince  Polenus  allows, 
that  the  Quantity  of  Motion  in  Bodies  is  as  the  Mafs 
inuhiplied  into  the  Velocity  (or  MV)^  but  fays,  that 
the  Force,  with  which  they  aft,  which  he  diftinguifhes 
by  the  Name  oivis  viva^  is  as  the  Mafs  multiplied  in- 
to the  Square  of  the  Velocity,  or  MV  V :  I  have  made 
the  following  Experiment  to  fhew  his  Notion  to  be  in- 
confident  J  tho  all  the  Pbcenomena  of  unequal  Weights 
applied  to  a  Statera^  fo  as  to  make  an  JEqulUbrium, 
miplht  ferve  for  that  Purpofe,  if  it  had  not  been  obje- 
C:ted,  that  the  particular  Conftruftion  of  the  Machine 
hindered  it  from  agreeing  with  the  fuppos'd  Theorem, 
that  the  Force  is  as  the  Matter  multiply'd  into  tlic 
Square  of  the  Velocity. 

EXPERIMET!JT. 

Let  two  Balls,  A  and  B,  (P/.I.  Fig.  a.)  be  joyn'd  by  a 
String,  which  going  thro'  the  fmooth  Hole  C  of  an  cwcn 
Tablf,  and  under  the  Pulley  P,  fufpends  a  Weight  W. 
It  is  plain,  that  upon  letting  go  the  Balls  A  and  B,  froui 
the  Places  A  and  B,  they  will  move  towards  C  v/ith 
the  fame  Force,  becaufe  each  of  them  will  be  drawn 
towards  C  by  half  the  Force  of  the  Weight  W ,  whe- 
ther the  Balls  be  equal,  or  unequal. 
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!•  The  Balls  being  of  two  Ounces  each  (of  Ivory), 
were,  at  the  fame  inftant  of  Time,  let  loofe  from  A  and 
B,  each  diftant  twelve  Inches  from  C,  and  both  came 
to  C  at  the  fame  Time,  Here  the  equal  Forces  will 
agree  with  the  Produd  of  the  Maffes  mto  the  Veloci- 
ties, or  into  the  Squares  of  the  Velocities  •,  becaufe 
Axis  =:Bx  12,  as  well  as  Ax  144  is  equal  to 
Bxi44. 

a.  If  A  be  taken  of  four  Ounces  Weight,  and  let  go 
from  D,  or  fix  Inches,  whilft  B,  ftill  equal  to  two, 
moves  from  1 2  Inches  ^  both  Bodies  will  again  meet  at 
C:  therefore  here  the  equal  Forces  mu ft  be  exprefsM  by 
the  Maffes  into  the  Velocities,  and  not  into  their  Squares  ^ 
for  tho*  A  X  6  be  equal  to  B  x  i  a  (4  x  6  :=  2  x  12), 
Ax 6x6,  or  144  is  but  half  of  Bx  12  x  12, or  288. 
Whereas  if  the  Forces  had  been  as  Polenus  affirms,  B 
fliould  have  been  let  loofe  only  from  8-  4  Inches. 

3.  When  A  is  fix  Ounces,  it  is  let  loofe  only  from 
E,  or  4  Inches,  to  meet  at  C  with  B  let  loofe  from  1 2  ^ 
for  then  Ax4=:Bxi2,  whilft  AX4X4,  or  ^6^  is 
three  times  lefs  than  Bx  1 2  x  1 2,  or  288.  So  that  ac- 
cording to  FoUnuSj  B  muft  have  been  let  loofe  from  7  ^ 
but  in  that  Cafe  it  comes  fooner  to  C  than  A. 

7J.B.  The  Weight  W  muft  be  greater  than  the 
Weight  of  both  Balls,  leaft  the  Friction  of  the  Table 
fhould  fpoil  the  Experiment. 
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III.  Jn  Account  of  an  Experiment,  made  to  afcer' 
tain  the  ^Proportion  of  th:  Expanjion  of  the  Li" 
qmr  in  the  thermometer,  with  ^B^^ard  to  the  2)e- 
^ees  of  Heat,    !By  Brook  Taylor,  LL.2). 

IT  has,  I  believe,  been  generally  fuppofed,  tho*  not 
proved,  that  the  Expanfion  of  the  Liquor  in  the 
Thermometer,  is  proportional  to  the  Increafe  of  Heat. 
To  determine  this  Matter  with  Certainty,  I  made  the 
following  Experiment. 

I  provided  a  good  Linfeed  Oil  Thermometer,  which 
I  marked  with  fmall  Divifions,  not  equal  in  Length, 
but  equal  according  to  the  Capacity  of  the  Tube  in  the 
feveral  Parts  of  it,  as  all  Thermometers  ought  to  be 
graduated.    I  like  wife  provided  two  Veffels  of  thin 
Tin,  of  the  fame  Shape,  and  equal  in  Capacity,  contain- 
ing each  about  a  Gallon.    Then  (obferving  in  every 
Trial,  that  the  Veflels  were  cold,  before  the  Water  was 
put  in  them,  as  alfo  that  the  Veflel  I  meafured  the  hot 
Water  with,  was  well  heated  with  it)  I  fucceflively 
fiird  the  VelTels  with  one,  two,  three,  &e.  Parts  of 
hot  boiling  Water,  and  the  reft  cold  •,  and  at  laft  with 
all  the  Water  boiling  hot-,  and  in  every  Cafe  I  immer- 
fed  the  Thermometer  into  the  Water,  and  obferved  to 
what  Mark  it  rofe,  making  each  Trial  in  both  Veffels 
for  the  greater  Accuracy.    And  having  firft  obferved 
where  the  Thermometer  flood  in  cold  Water,  I  found 
that  its  riling  from  that  Mark,  or  the  Expanfion  of  the 
Oil,  was  accurately  proportional  to  tlie  Qjiantity  of  hot 
Water  in  the  Mixture,  that  is,  to  the  Degree  ot  Heat. 

IV.  An 
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IV .  An  Account  of  the  (^ttkfnakf.      Sy  the  Ho^ 
nourable  Paul  Dudley,  Ejfy  F.  ^  5. 


THE  Rattlcfnake  is  reckoned  by  the  Ab-crigines^ 
to  be  the  mod  terrible  of  all  Snakes,  and  the 
Mafter  of  the  Serpent-kind  j  that  which  caufes  their 
Terror,  without  doubt,  is  their  mortal  Venom,  and  the 
Enfign  of  it  is  their  Rattle ;  and  it  is  moft  certain,  that 
both  Men  and  Beafts  are  more  afraid  of  them,  than  of 
ether  Snakes^  and  while  the  common  Snake  avoids  a 
Man,  this  will  never  turn  out  of  the  Way. 

There  are  three  Sorts,  or  Kinds,  of  this  Snake,  and 
diftinguiftied  by  their  Colour,  viz.  a  yellowilh  Green, 
a  deep  A(h  Colour,  and  a  black  S^ttin. 

The  Eye  of  this  Creature  has  fomething  fo  finguhr 
and  terrible,  thar  there  is  no  looking  ftedfaftly  on  him ; 
one  is  apt,  almoft,  to  think  they  are  pofleft  by  fome 
Demon. 

A  Rattlcfnake  creeps  with  his  Head  clofe  to  the 
Ground,  and  is  very  flow  in  moving,  fo  that  a  Man 
may  eafily  get  out  of  his  Way:  This  ought  to  be  re- 
marked as  an  Inftance  qf  the  Goodnefs  of  God,  who 
preferves  Man  and  Beaft.  His  leaping  and  jumping  to 
do  Mifchief,  is  no  more  than  extending,  or  uncoilin-^ 
himfelf  i  for  they  don*t  remove  their  whole  Body, 
as  other  Creatures  do,  when  they  leap  j  fo  that  a  Man 
is  in  no  Danger  of  them,  if  his  Diftance  be  more  than 
their  Length  ^  neither  can  they  do  any  Harm  when 
they  are  in  their  ordinary  Motion,  until  they  tirft  coil 
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and  then  extend,  or  uncoil  themfelvesi  but  they  both 
are  done  in  a  Moment's  Time* 

When  a  Rattlefnake  reffa,  or  ileeps,  he  is  coiled,  and 
they  are  obferved  to  be  exceeding  fleepy. 

Our  People  at  firft  took  the  Noife  this  Creature 
makes,  to  be  owins  to  fome  little  Bones,  or  hard  loofe 
Kernels  lodged  in  their  Tails  ^  butfoon  difcovered  thek 
Miftake,  and  found  the  Tail  to  be  composM  of  Joints^ 
that  lap  over  one  another,  fomewhat  like  a  Lobfter^s 
Tail  1  and  the  ftriking  them  one  upon  another,  forms 
that  Noife,  which  is  fo  terrible  to  Man  and  Bead.  The 
fierceft  Noife  is  obferv'd  to  be  in  clear  fair  Weather, 
for  when  'tis  rainy,  they  make  none  at  all  j  for  which 
Reafon,  the  Indians  don't  care  to  travel  in  the  Woods, 
in  a  Time  of  Rain,  for  fear  of  being  among  thefe  Snakes 
before  they  are  aware.  One  other  Circumttance  of  their 
rattling  has  been  obferv'd,  to  wit,  that  if  a  (ingle  Snake 
be  furprized  and  rattles,  and  there  happen  to  be  others 
near  him,  they  all  take  the  Alarm,  and  rattle  in  like 
manner. 

I  dare  not  anfwer  for  the  Truth  of  every  Story  I 
have  heard,  of  their  charming,  or  Power  of  Falcination  j 
but  yet  I  am  abundantly  fatistied  from  many  WimefTes, 
both  Englijb  and  Indian^  that  a  Rattlefnake  will  charm 
both  Squirrels  and  Birds  from  a  Tree  into  his  Mouth. 
A  Man  of  undoubted  Probity  fometime  fince  told  me, 
that  as  he  was  in  the  Woods,  he  obferv'd  a  Squirrel  in 
great  Diftrefs,  dancing  from  one  Bough  to  another,  and 
making  a  lamentable  Noife,  till  at  laft  he  came  down 
the  Tree,  and  ran  behind  a  Log :  The  Perfon  going  to 
fee  what  was  become  of  him,  Ipied  a  great  Snake,  that 
had  fwallow'd  him. 

And  I  am  the  rather  confirmed  in  this  Relation,  be- 
caufe  my  own  Brother,  being  in  the  Woods,  opened  one 
of  thefe  Snakes,  and  found  two  ftrip'd  Squirrels  in 
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his  Belly,  and  both  of  them  Head  foremoft.  When 
they  charm,  they  make  a  hoarfe  Noifc  with  their 
Mouths,  and  a  loft  Rattle  with  their  Tails,  the  Eye  at 
the  fame  time  fixed  on  the  Prey. 

Their  general  Food  confifts  of  Toads,  Frogs,  Cric- 
kets, Grafshoppers,  and  other  Infeds,  but  prmcipally 
of  Ground  Mice  ^  and  the  Rattlefnake  again  ferves  for 
Food  to  Bears,  and  even  our  Hogs  will  eat  them  with- 
eut  Harm. 

They  are  viviparous,  and  bring  forth  generally  about 
twelve,  ^d  in  the  Month  of  June.    A  Friend  of  mine 
in  the  0)untry,  being  defirous  to  difcover  the  Nature 
and  Manner  of  the  Generation  of  the  Rattlefnake,  gave 
me  the  following  Account,  t;i«.  About  the  middle  of 
Maj^  the  Time  when  the  Rattlefnakes  firft  come  a- 
broad,  he  took  and  opened  one  of  them,  and  in  the 
Matrix  found  twelve  (mail  Globes,  as  big  as  a  commoa 
Marble,  in  Colour  like  the  Yolk  of  an  Egg  ^  in  three 
or  four  Days  more,  he  took  and  opened  another,  and 
then  plainly  perceived  a  white  Speck  in  the  Centre  of 
the  yellow  Globe  j  in  three  or  four  D  lys  more,  he  dif- 
fefted  a  third,  and  difcovered  the  Head  of  a  Snake  ^  and 
in  a  few  Days  after  that,  three  Quarters  of  a  Snake  wa& 
formed,  and  lying  round  in  a  Coil.     In  the  latter  End 
of  June^  he  kiird  an  old  one,  and  took  out  perfeft  live 
Snakes  of  fix  Inches  long.    In  SeptenJ^er^  when  the 
old  ones  take  their  Young  in,  and  carry  them  to  their 
Dens,  they  are  not  quite  a  Foot  long.    They  couple 
in  Auguft^  and  are  then  mod  dangerous.. 

I  cannot  fay,  what  other  Serpents,  or  poy fonous  Crea- 
tures, may  do,  but  I  am  fatisfied  the  Rattlefnake  does 
not  trajeft  his  Poyfonj  and  that  unlefs  the  Skin  be  firft 
broke,  or  an  Incifion  made  with  his  Teeth,  his  Venom 
can  do  no  Harm  ;.  for  my  Friend  afTured  me,  that  he 
had  made  an  Experiment  of  it  intliis  manner:  He  took 
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the  Breech  of  his  Gun,  and  fet  it  unon  four  or  five  of 
them,  and  after  they  had  oit  it,  and  left  feveral  Drops 
of  their  Poyfon,  he  with  his  Hdnd  wip.i  it  off  with- 
out any  Harm* 

Our  People  have  feveral  Remelies  fjr  the  Sting  of  a 
Rattlefnake :  among  others,  that  which  is  tiiuch  made 
ufe  of,  is  a  Root  they  call  i5lood-root,  1  Ojon  ^^?  fj  na- 
med, from  theG)lour  of  the  Root,  and  ihe  Jaice,  which 
is  red  like  Blood.  It  grows  in  great  Abuniance  in  our 
Woods  J  they  bruife  tlie  Root,  and  bind  it  above  the 
Place  that  is  bit,  to  prevent  the  Poifon's  goin^  fjrt'ier, 
at  the  fame  Time  fcarifying  the  Place  affected  ^  fj  ua 
of  the  Root  is  alfo  bulled,  and  the  Perfon  p jifjned  drinks 
the  Water. 

They  are  generally  from  three  to  five  Feet  long,  and 
do  not  commonly  exceed  twenty  Rattles  ^  and  yet  1  have 
it  attefted  by  a  Man  of  Credit,  thr\t  he  killed  a  Rattle- 
fnake, fome  Years  fince,  that  had  between  feventy  and 
eighty  Rattles,  with  a  fprinkling  of  grey  Hairs,  like 
Bridles,  over  his  Body  •,  he  was  full  five  Foot  and  an 
half  long,  and  as  big  as  the  Calf  of  a  Man's  Leg. 

They  fhed,  or  throw  off  their  Skins  every  Year, 
fometime  in  the  Month  of  June^  and  turn  it  infide  out 
when  they  throw  it  off.  It  has  alfo  been  obferved,  that 
the  Skin  covers  not  only  the  Body,  but  the  'Head  and 
Eyes. 

They  generally  den  among  the  Rocks  in  great  Num- 
bers together  \  the  Time  of  their  retiring  is  about  the 
mv^^tdiSeptemher^  and  they  don't  come  abroad  till 
the  middle  of  Mii;,  when  our  Hunters  watch  them,  as 
they  come  out  a  funning,  and  kill  them  by  hundreds. 

Oaob.2$.  1722.  ?aul  Dudley. 
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y.  Some  Oh/ervations  upon  Vipers  5  on  occafion  of 
the  foregoing  (I(elatm.  !By  C.  J.  Sprengell, 
M.  2).  K  %  S. 

AT  ABAfii  I  found  a  Viper-Catcher,  who  feldom  was 
without  60,  or  more.  Vipers  alive,  kept  together 
in  a  back  Room  open  at  the  Top  ^  he  had  them  &omall 
Parts  of  Itafy^  and  fold  them  dead  or  alive,  according 
to  the  Ufes  they  were  defigned  for.    He  having  got  one 
day  a  female  Viper  big  with  youngs  gave  me  notice 
to  fee  her  manage  {jier  Prey ;    whereupon  we  catch'd 
fome  Mice,   and  throwing  them  in  one  at  a  Time, 
amongfl  all  that  Number  of  Vipers,  (which  were  ra- 
ther above  66)  there  was  none  of  them,  that  in  the 
leaft  concem*d  himfelf  abaut  the  Moufe,  till  the  laft 
mentioned  pregnant  female  Viper  and  the  Moufe  inter- 
changed Eyes  ^  whereupon  the  Moufe  ftartled,  but  the 
Viper  rais'd  her  Head,  and  turned  her  Neck  into  a  per- 
fcft  Bow,  the  Mouth  open,  the  Tongue  playing,  the 
Eyes  all  on  Fire,  and  the  Tail  ereft.    The  Moufe 
feem'd  foon  recover'd  of  his  Fright,  would  take  a 
Turn  or  two,  and  fometimes  more,  pretty  brifkly, 
round  the  Viper,  and  giving  now  and  then  a  Squeak, 
would  run  withji  great  deal  of  Swifmefs  into  the  Chops 
of  the  Viper,  where  it  gradually  funk  down  the  Gullet. 
All  this  while  the  Viper  never  flirr'd  out  of  its  Place, 
but  lay  in  a  Ring. 

It  is  to  be  obfervM,  that  no  Viper  will  feed,  when 
confirfd,  except  a  female  Viper  impregnated. 
I 

The 


The  fame  I  faw  at  Brujfels^  where  a  Soldier  had 
catch'd  a  large  Viper  big  with  young.  The  Houfe,  where 
I  and  foiiieof  myG)mpanions  lodged,  was  near  theFiOi- 
Market,  where  my  Landlord  had  a  Sow,  and  five  fmall 
Pigs  of  nine  or  ten  Days  old.  We  got  one  of  the  Pigs, 
which  we  caus'd  to  be  bit  by  the  Viper  in  the  Tail, 
and  in  four  Minutes  time  diopp^d  off  the  Tail,  the  Pig 
appearing  to  be  (ick  and  dizzy,  and  the  remaining  part 
of  the  Tail  being  fweird  ^  but  I  believe  the  bleeding 
fav'd  it,  for  the  next  Morning  it  was  well  again.  The 
fame  happened  to  another  Pig,  which  we  had  got  bit  ia 
the  fore  Foot,  and  (laying  feven  Minutes  after  the  Bite, 
cut  off  his  Leg  about  two  Inches  above  the  Bite.  Af- 
ter thefe  two,  we  took  tlie  other  three,  and  had  them 
bit  in  feveral  Places,  whereof  two  died  that  Night, 
and  the  third  recovered,  we  having  given  it,  about 
five  or  fix  Minutes  afterwards,  ten  Grains  of  Emetic 
Tartar. 

This  I  try'd  afterwards  upon  Dogs  bit  by  Vipers, 
and  I  found  that  they  all  recovered  upon  the  Emetic 
Tartar. 


VI.  Obfir^ 
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VL  Obferyations  on  the  Figures  of  Snow.  (By  the 
^verend  Benj.  Langwtth,  2).  2).  (I(e£ior  of 
Pecworck  in  Simex.  In  a  Letter  to  Dr.  Jurin, 
(^  5.  Seer. 


ON  the  30th  of  January  laft,  fomcthing  paft  Nine 
in  the  Morning,  Weather  cold.  Wind  South- 
wefterly,  but  not  very  high,  Baroaieter  above  thirty 
Inches,  I  faw  that  pretty  Phenomenon  of  the  Star-like 
Snow,  and  tho*,  upon  comparing  my  Obfervaiions  af- 
terwards with  thofe  of  Defcartes^  Dr.  Grew^  and 
Mr.  Morton^  I  find  I  have  but  little  to  add  upon  the 
Subjeft  ;  yet,  as  I  obferv'd  the  Progrefs  of  Nature  in 
this  fort  of  Cryftallization,  with  a  great  deal  of  Plea- 
fure,  I  hope  it  will  not  be  difagreeable  to  you  to  re- 
ceive an  Account  of  it. 

I  fhall  begin  with  the  mod  (imple  Figures  A  and  B, 
(P/.  I.  Fig.  3.)  of  which  the  former  is  a  roundifli  Pellet 
of  Ice  -,  the  fecond,  a  fmall  oblong  Body,  with  parallel 
Sides,  which  is  often  as  fine  as  a  Hair.  Of  this  latter 
kind  the  Flakes  of  Snow  chiefly  confift^  and  tho'  they 
look  white  to  the  Eye,  yet  when  view'd  with  a  fmall 
Magnifier  of  a  Microfcope,  they  appear  like  fo  many 
tranfparentNeedlcs  of  Ice  thrown  together,  without  any 
Manner  of  Order. 

The  next  Figure  is  C,  in  which  the  Pellet  has  fhot 
out  fix  of  thofe  fmall  Bodies  of  equal  Length,  and  fet 
at  equal  Angles  :  Of  this  kind  I  faw  a  confiderable 
Number. 
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The  next  Step  in  the  Cryftallization  is  D,  iii  which 
thofe  Bodies  are  lengthened,  and  have  (hot  out  a  great 
many  more  from  their  Sides,  at  equal  Angles,  but  une- 
qual Lengths,  as  growing  continually  fliorter  and  flior- 
ter,  till  they  terminate  in  a  Point :  I  meafur*d  fome  of 
thefe,  and  found  them  to  be  about  one  quarter  of  an  Inch 
in  Breadth.  I  faw  but  very  few  of  them  in  Perfeftion, 
for  the  collateral  Shoots  were  fo  exquifitely  fine,  ss  to 
be  liable  to  be  broken  in  their  Fall,  or  confounded  to- 
gether by  the  leaft  Degree  of  Heat. 

Of  the  next  kind,  E,  I  faw  a  very  great  number, 
which  being  examined  by  the  Microfcope,  plainly  ap- 
peared to  be  nothing  but  the  former  in  Diforder.  The 
Edges  of  thefe  were  in  general  very  irregular,  but  fome 
of  them  happened  to  be  fo  indented,  as  to  look  like  the 
jagged  Leaves  of  Plants. 

The  next  Kind,  F,  had  twelve  points  regularly  difpo- 
fed,  and  probably  might  confift  of  two  of  the  former 
fo  joined  together,  as  to  cut  their  Angles  equally. 

Perhaps  alfo  thofe  Mr.  ifcforr^n  defcribes,  as  confiding 
of  RaJii^  which,  inftead  of  terminating  in  a  Point,  grow 
bigger,  as  they  advance  from  the  Centre,  might  be  for- 
med from  two  of  the  Kind,  C,  fo  join'd  at  the  Centre,  as 
to  cut  each  other's  Angles  unequally  ^  for  in  the  Pro- 
grefs  of  the  Cryftallization,  thefe  Radii  would  quickly 
unite. 

Laftly,  that  Sort,  which  Defcartes  compares  to  Rofes, 
and  of  which  he  has  given  a  Figure  in  his  Treatife  of 
Meteors,  may  be  nothing  but  the  Kind  E,  when  the 
Points  are  rounded  off,  by  being  gently  thaw*d. 

I  propofe  thefe  things  only  by  way  of  Conjedure^ 
becaufe,  as  the  fmall  Drops  of  Water  nny  be  impreg- 
nated with  very  different  Particles  in  the  x^ir,  it  is  not 
cafv  to  determine,whethei'  thefe  Figures  may  not  be  the 
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Refult  of  a  Cr}r(bllizaticn  quite  different  from  the 
former. 

I  had  almoft  forgot  to  tell  you,  that  I  faw  but  very 
few  Figures  of  twelve  Points,  and  thofe  moftly  imper- 
feft  in  one  refpeft  or  other. 

tetwwtb^  Feb.i^. 
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VII.  Ob/erVationes  Aurora  ^orealis  per  quadrienni^ 
urn  faEli€^  Lennae  Regis  in  Norfolcias  Ex 
epijiola  doSiiJ/imi  Oh/erVatoris  ad  Martinum 
Folkes,  Arm.  <^e^.  Soc.  yice-Traf. 

NON  ingratum  fore  arbitror,  Vir  Doftiflime,  obfer- 
vationes  quafdam  de  Aurori  Boreali,  apud  Len- 
nam  Regis  in  Norfolci^,  quatuor  fuperioribus  annis  a 
me  habitas  tibi  impertire.  Mirum  illud  Phsenomenon 
fexto  Martii  17 li.  non  licuit  mihi  infcienti  videre,  quod 
infortunium  baud  exiguum  in  me  peperit  ftudium 
fubfequentibus  Phagnomenis  invigiiandi,  Priorem  ob- 
fervationem,  quam  hie  fubjeci,  fummi  cura  delinea- 
vi,  ftatim  atque  vifli,  ideoque,  ni  fallor,  a  vero  parum 
difcrepat.  Reliquas  etiam  defcriptiones  pro  certo 
habeas  accuratas  elTe,  Quaennm  fit  caufa  harum  coru- 
fcationum,  nondum,  ut  opinor,  fatis  exploratum  eft. 

Die  Veneris  Sept.  5. 1718.  circa  hor.  x.  Phajnoroe- 
nonhoc,  delineatum  P/.  I.Fi^.4.  obfervatum  fuit  Lea- 
ns Regis,  in  pundo  boreali. 

• 
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Die  Satumi  Sept  6.  circa  horas  vili  &  3f.  pcrplurcs 
lAiminis  columns,  (imiles  fupradefcriptis  (^ad)  obfer« 
vabantur,  non  seque  lucidsacpyramidesnodeprsece- 
dente  obfervatae,  qu»  fcrebantur  verfus  orientem,  has 
vero  ad  occidentem. 

Die  Joyis  Sept.  1 1.  perplures  iftiuCnodi  columns 
iterum  confpiciuntur  cum  motu  occidentali. 

DieSaturni  Sept.  13.  circa  horam  xi.  Aurora  Bo* 
realis  lucidior  ac  alcior  fuit,  longioribufque  pyramidibus 
adornata,  quam  adhuc  obfervata  fuerat;  Adeo  lucebat 
hie  node,  ut  charaderes  in  libro  legerentun 

Die  Saturni  vero  Odob.  1 1.  circa  horas  x  &c  xi.  Au« 
rora  Borealis  lucidior  quam  unquam  fuit,  accorufcatio* 
nibus  pyramidalibus  mterfperus,  haud  multum  abii- 
milis  Phaenomeno  prius  obfervato,  Sept.  5.  Lumine  ite- 
rum ita  fpiendente,  ut  legere  liceret. 

Die  Veneris  Dec.  19.  circa  horas  viii  &  ix.  Hie 
node  vifi  funt  cum  Aurori  Boreali  perplures  lucis  radii, 
e  nube  veluti  nigri  exorientes  ^  revera  autem  non  fuifle 
nubem  exinde  patet,  quia  ftellae  per  illam  dare  videban- 
tur.  Quid  vero  aliud  fuerit,  haud  facile  eft  diftu.  Sed 
quod  praecipue  notavimus,  fuit  raotus  horum  luminum 
fane  mirabilis.  Hos  radios  obfervavimus  in  ftatu  femper 
mobili,  pofitiones  fuas,  feu  loca,  perpetuo  mutantes  •,  cur- 
fum  fuum  modo  hie,  raodo  illic,  rurfum,  prorfum  diri- 
gebant,  &  interdum  alii  ex  aliis  eidem  vii  fingulatim 
progrefli  funt,  6c  aliquandiu  fibiinvicem  coUifionemu- 
tui  impingebant  cum  tremulo  ac  vibrante  motu,  &  ce- 
leritate  fere  incrcdibili.  Radii  quidam  obfervati  funt  uf- 
que  ad  Zenith  fe  porrigentes.  Vifa  eft  faepe  lux  fe  in  a- 
cervum  coUegiffe,  atque  ita  mirum  exhibuilTe  fulgorem 
coloribus  Iridis  tindum,  6c  iterum  vifa  eft  fe  dilaiaffcr 
Luna  hie  node  lucide  fplendebat. 

Die  Jovis  Martii  12.  i/'I.  circa  h(5ras  x  Sz  xi.  Au- 
rora Borealis  rurfus  obfervabatur. 
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Die  Veneris  Martii  27.  iterutn  vifa  tft  Aurora  Bore- 
alis  cum  radiationibus  variis  obliquis,  fcundum  banc 
Figuram.    Fl  L  Fig.  $. 

Die  Lunas  Odob.  26. 1719.  b&c  nofte  etiam  vi(a  eft 
circa  boras  vii  &  viii. 

Item  die  Luns  Nov.  9.  1719* 

Die  Domin.  Jan.  ult.  i7il.  Hie  node,  ab  hori  fcpti- 
fD&  ufque  ad  decimam,  Aurora  Borealis  vifa  eft  aitior, 

guam  unquam  antehac  obfervata  fuit,  per  dimidium  co^- 
I  ab  oriente  ufque  ad  occidentem,  fere  obduda  corufca- 
tionibus  variis  interfperlis,  adeoque  lucebat,  ut  charade- 
res  in  libro  perquam  diftinde  videri  poirent. 

Die  Satumi  Sept;  17. 1720. 

Die  Lunas  Jam  6. 17;;.  circa  boras  vii  6c  viii.  vifa 
eft  iterum  Aurora  Borealis  cum  corufcationibus  pyra- 
midalibuSy  undique  a  2jenith,  veiuti  centro,  obdudis, 
imagihem  exhibentibus  paene  inftar  Umbellae. 

DieDomin*  Jan.  ix.  173^ 

Die  Lunas  Sept.  11.1721.  circa  hor.  ix. 

Die  MercuriiSept. 5. 1722.  ab  hori decimi  ad  fefqui- 
decimam. 

Die  Mercurii  Odob.  3.  circa  hor.ix. 

Die  Jovis  Odob.  4.  circa  hor.  x. 

Domin#  Dec.  a^.  1722.  circa  hor.  v  11 1. 
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VOL  jHJccouUcfaCttadh^k^Tekfcope^maJt 
^  John  Hadlqr/^^}  R  ^.  5.     With  the  De* 

^pfying  it  tou/e. 


THE  Inffarumeat  coofilhof  a  metalline  S^ecmbtm^ 
about  fix  Indies  in  Diaroeten  The  RsMus  of 
the  Sphere,  on  which  its  concave  Surface  wasfl;round, 
is  ten  Feet,  five  Inches  and  one  quarter,  and  confequent- 
\y  its  focal  Length  is  6a  {  Inches.  The  Back  has  a 
hoUov  Screw  made  at  its  Centre,  to  receive  the  End  of 
a  Handle,  which  is  fcrew'd  on,  whenever  the  Metal  is 
to  be  moved,  in  order  to  avoid  fuUying  its  polifli'd  Sur- 
face by  handling. 

This  Objed-Metal  A,  ?l  W.  fig.  i.  is  placed  in  one 
End  of  an  odangular  Tube,  B  B,  about  fix  Feet  long,  and 
fomething  wider  than  what  is  fufficient  to  receive  the 
Metal,  dyed  black  on  the  Infide.  About  fix  or  feven 
Inches  in  Length  of  the  three  uppermoft  Sides  of  the 
Tube  C,  (toward  that  End,  at  which  the  Metal  is  plac'd) 
are  feparated  from  the  reft,  and  open  with  two  Hinges, 
to  make  room  for  the  Metal  to  be  put  in  and  taken  out. 
The  End  of  the  Tube  is  clofed  by  an  odangular  Piece 
of  Board  D,  which  has  an  opening  ^,  about  |  of  an  Inch 
broad,  from  the  Top  down  to  a  little  bel/'w  the  Centre, 
to  give  room  for  the  beforemention^d  Handle,  when 
the  Objeft-Metal  is  lifted  into  or  out  of  the  Tube^  at 
other  times  it  is  clofed  with  a  Aiding  Shutter.    The 
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Metal  is  placed  fo»  as  to  have  lis  Axis  coincide 
c^  die  Tube,  by  die  means  of  diree  fmall  Buttons  fix*d 
to  die  Infidecf  die  Tube,  having  dieir  hinder  Ends  att 
in  the  iame  Plane,  to  which  diis  Ajeis  is  perpendlcu- 
lar.  Twoof  thefe  appear  at  ma^  die  third  being  at  die 
middle  o£  die  Bottom  of  the  Tube,  is  notfeen.  The 
fereiide  of  the  Mfitalreftsagainft  diefe  Buttons  in  three 
Points  of  its  Qrcumference,  neariv  eqtiidiftant  from 
each'  other,  and  is  held  to  them  by  mree  Screws,  (one 
of  which  appears  at  H)  which  run  through  die  odan« 
gular  Board  at  the  End  of  the  Tube,  and  bear  againft 
the  Bade  of  die  Metal,  (in  three  Points,  which  diredly 
anfwer  thofe  three  on  the  forefide)  with  juft  fb  mu(a 
Force,  as  is  requifite  to  keep  k  (lead  v  in  its  Place.  Thtf^r 
muft  not  be  fcrew*d  harder  againft  die  Metal  for  Fear 
of  bending  it,  which  (tho*  it  is  half  an  Inch  in  Thick^ 
nefs)  a  very  litde  Force  is  fufficient  to  da  When  the 
Inftrument  is  not  ufed,  thefe  Screws  are  loofen'd",  and 
die  Objed-Metal  is  taken  out  and  laid  by,  to  prevent 
its  tarniftiing. 

The  oval  Plane  is  composed  of  a  Plate  of  the  (aroe 
Metal  with  the  great  Specuhm^  about  ^  or  li  of  an 
Inch  in  Thickneb,  folder'd  on  the  Bad(  to  ancdier 
ofBra^.  Its  Breadth  is  fomedimg  lefs  than  half  an 
Inch,  and  is  in  Proportion  to  its  Length  as  i  to  V  3.  At 
one  End  of  the  Oval,  the  Brafs  Plate  projeds  a  little  be- 
yond the  other,  and  has  a  Screw  cut  through  it  in  that 
Part,  as  likewife  another  direftly  againft  the  Centre  of 
the  forefide.  The  other  End  is  cyphered  away  on  the 
Backfide,  that  it  may  intercept  as  few  of  the  Rays,  in 
their  Paffage  towards  the  Objcft-Mctal,  as  is  poflible. 
The  two  Screw-holes  in  the  Elack  ferve  to  fix  this  Oval 
A,  Fig.  2.  to  a  Brafs  Arm,  B^  which  is  faftened  at 
'he  other  End  into  a  Slider  EE.  Fig.  i.  and  2.    This 
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Slider  is  of  an  equal  Thicknefs  with  die  Side  of  the 
T  I'v,  and  has  a  Groove,  G G,  7'/;^.  i.  cut  for  it  in  that 
Side,  parallel  to  the  Axity  and  long  enough  to  give 
room  for  its  Motion,  to  fet  the  two  Speeuta  at  die  differ 
rent  Diftances,  which  the  feveral  Eye-Glaflfcs  require. 
It  rcfts  on  the  Infide  againft  two  thin  Ledges,  fattened 
within  the  Tube  alon^  the  Sides  of  the  Groove.  Qtf 
the  Outfide  it  is  kept  in  its  Place  by  a  Aiding  Shutter, 
not  expreffed  in  the  Figure.  In  the  Middle  it  has  a 
Cylindrick  Cavity,  D,  Fig.  a.  whofe  Axis  is  exaftly 
perpendicular  to  its  inner  and  outer  Surfaces.  Each  oi 
the  Boxes,  in  which  the  Eye-Glaffes  are  contained,  is 
fitted  to  this  Cavitjr.  The  hefbrmention'd  Brafs  Arm 
is  fix*d  into  the  Inude  of  this  Slider,  towards  the  End 
fartheft  ^ora  the  Objeft-Metal  j  it  rifes  perpendicular 
for  about  two  Inches,  and  is  made  flat,  fo  as  to  turn  one 
Edge  to  the  Rays,  which  come  from  the  Objeft.  About 
by  it  is  bent  forwards  and  flatted  the  other  Way,  fo 
that  when  the  Back  of  the  oval  Plane  is  held  flat  to  it, 
by  the  two  Screws  c  *,  the  Axis  of  the  Cylindrick. 
Cavity  may  fall  on  the  Centre  of  its  forefide,  inclin'd 
to  its  Surface  in  an  Angle  of  fomething  lefs  than  fourty 
five  Degrees.  This  Angle  is  brought  to  be  exaft  by 
two  very  fmall  Screws,  i  i,  whofe  Threads  take  hold 
in  the  flatted  End  of  the  Brafs  Arm,  and  their  Points 
bearing  againft  the  Back  of  the  Oval,  raife  one  End  of  it 
a  litde  from  the  flat  of  the  Arm.  The  Specula  are  fet 
at  their  due  Diftance,  by  turning  of  a  long  Screw,  C  C, 
for  which  there  is  a  Nut  lodged  in  the  Slider  at^  j  the 
Screw  is  kept  from  moving  backward  or  forward,  when 
*tis  turned,  by  a  Brafs  Phte,  F,  which  is  to  be  fix'd  to 
the  flat  End  of  the  Side  of  the  Tube,  and  taken  off  at 
Pleafure.  Each  of  the  Eye-Glafs  Boxes^  H,  has  a 
Screw  on  the  outward  End,  to  fatten  to  it  a  Bowl,  or 
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Difli,  I,  to  reeeive  the  Ball  of  the  Eye,  and  guard  it 
from  external  Lieht; 

On  the  Top  of  the  Tube  is  fix*d,  on  twoftnall  Pede- 
ilals,  a  common  Dioptrick  Telefcope,  H^  Pig.  u  about 
ei^teeen  Inches  long,  its  Jxis  parallel  to  diat  of  the 
Tube  ^  and  having  two  Hairs  placed  in  the  common 
Focus  of  its  Objeft  and  Eye^lafTes^  croffing  one  an* 
other  in  its  Jxis. 

There  are  three  convex  Eye-Glafles  belonging  to  the 
Inftrument.    The  firil,  or  malloweft,  has  its  f^  Di- 
ftance  of  about  j  of  an  Inch^  the  fecond,  of  tI  ^  and 
the  deepeft,  of  ^,  or  fomethmg  lets.    When  the  firft 
of  thefe  is  ufed  with  the  Inftrument,  it  magnifies  about 
2  88,  or  1 90  times,  in  Diameter  ^  with  the  fecond,  about 
308  ^  and  widi  the  third,  9  a8  or  230.    Each  of  thefe 
Glafles  has  placed,  in  that  Focus  neareft  the  Oval,  a 
Circle  to  determine  the  Part  of  the  Objed  feen  at  one 
View^  and  in  the  other  Focus  toward  the  Eye,  a  Brafs 
Plate  with  a  little  Hole  in  the  middle,  to  let  no  Light 
pafs  to  the  Eye  from  the  Infide  of  the  Tube,  but  what 
comes  from  the  Ovah   Befides  thefe  diree  convex,  there 
are  two  concave  Eye-GlafTes,  with  which  it  magnifies 
about  200  and  220  times ^   and  alfo  a  Sett  of  three 
G)nvex,  which  turn  it  into  a  Day  Telefcope,  magni*- 
f^ing  about  125  times.    The  Aperture  is  limited  by  a 
(circle  of  Card,  or  Paftboard,  placed  before  the  Ob- 
jeft-Metal  in  the  Tube.    To  vary  the  Aperture  there 
are  three  of  thefe  Circles,  and  the  Apertures  allowed 
by  them  are  five  Inches  and  an  h^ilf,  five  Inches,  and 
four  and  an  half,  tho*  for  fome  Objedb  the  whole  Me- 
tal may  be  left  open. 

The  Engine  made  ufe  of  to  dired  the  Tube  to  any 
Objed,  confifts  of  a  ftrong  Plank,  FF,  I^g.  i.andg. 
about  fourteen  Inches  wide,  and  two  Feet  and  an  half, 
or  three  Feet  long,  which  ferves  as  a  Foundation  for 
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the  whole.    Near  one  End  of  this  Plank  is  placed  an 
upright  fourfided  Box,  III,  Ftg.  i.  and  9.  about  two 
Feet  high,  narrower  at  the  Bade  next  the  End  of  the 
Plank  than  before ;  Its  two  Sides  are  mortifed  both  in- 
to the  Plank  below,  a  <i,  Ftg,  3.  and  into  the  Top  of 
the  Box  above,  Jdj  the  back  and  fore  Part  are  faften'd 
to  the  Edges  of  the  Sides  with  Wood-Screws.    The 
Top  has  a  circular  Hole  cut  in  it,  foraething  above 
three  Inches  in  Diameter,  whofe  Centre  is  about  three 
Inches  diftant  from  the  outfide  of  the  Back,  and  at  an 
equal  Diftance  from  the  two  Sides.    This  Hole  gives 
Paffage  to  a  turning  Pillar  B,  in  the  Bottom  of  which 
there  is  fix*d  an  Iron  Pivot  Cy  to  turn  in  a  thick  Brafe 
Plate  lodged  in  the  Plank,  ^.    The  upper  End  of  the 
Pillar  rifcs  about  an  Inch  and  an  half  above  the  Top  of 
the  Box,  and  is  mortifed  into  a  ftrong  Head,  K,  Ftg.  i. 
and  3.  about  eight  Inches  in  Length,  and  four  or  five  in 
Breadth  and  Thicknefe.    This  Head  carries  two  Cheeks, 
LL,  about  thirteen  or  fourteen  Inches  in  Height,  their 
hinder  Edges,  towards  the  lower  End,  extending  five  In- 
ches beyond  the  Axis  of  the  Pillar  backward.    Along 
theBackoftheie  Cheeks,  at  equal  Diftances  above  one 
another,  there  are  Notches,  tending  obliquely  down- 
wards, and  anfw^ring  one  another  in  each  Cheek,  to 
receive  the  Pivots  of  a  crooked  Iron  Axisy  C,  F/^.3. 
on  which  the  Tube  is  plac'd.    The  Notches  are  made 
at  different  Heights,  to  keep  the  Eye-Ghfs  at  a  proper 
Height  for  the  Eye,  in  different  Elevations  of  the  Ob- 
ieft  above  the  Horizon.    The  Figure  of  the  Axis  an- 
fwers  that  of  the  three  under  Sides  of  the  Tube.    The 
Axis  of  the  Tube  lies  about  two  Inches  and  an  half 
higher  than  the  Axis  of  the  Motion  upon  thefe  Pivots, 
and  the  Centre  of  Gravity,  when  the  Objeft-Metal  is  in, 
is  about  three  Inches  backwarder.    To  keep  the  Tube 
from  flipping  back,  when  its  fore  End  is  raifed,  it  has 
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-two  Buttons  fixed  to  It,  which  reft  againft  the  fore  Part 
of  the  Axil. 

To  keep  the  Pillar  from  touching  any  of  the  Sides 
of  the  round  Hole,  in  which  it  turns,  a  Cylindrick 
Seftor,  containing  about  65®  or  70^  and  about  an  Inch 
in  Height,  is  cut  out  on  the  back  Part  of  the  Pillar,  near 
the  upper  End  D.  In  the  fquare  Angle  of  this  Cavity 
is  fix*d  a  thin  Steel  Plate  oOj  bent  crofs  the  middle  to 
the  fame  Angle.  The  internal  angular  Edge,  between 
the  two  Parts  of  this  Plate,  lies  in  the  Axis  of  the  Pil- 
lar, and  turns  upon  the  hardened  Edge  of  a  Wedgelike 
Iron, /,  whofe  Bafe,  or  Board  Part,  is  feften'd  with 
two  ftrong  Screws  on  the  Top  of  the  Box,  direftly 
behind  the  round  Hole  befbremention'd. 

The  upper  Parts  of  the  Cheeks  are  ftrengthened  by 
two  Brackets,  GG^  leaving  Room  between  them  for 
the  Bottom  of  the  Tube  to  touch  the  upper  Edge  of 
the  fore  Part  of  the  Head.  The  hinder  Part  of  the 
Head  is  alfo  hoUowM,  in  the  Manner  reprefented  in  the 
third  Figure. 

The  Head  on  its  fore  Part  carries  a  flat  Arm,  M, 
Fi£.  I.  about  twenty  feven  Inches  long,  a  little  taper 
towards  the  farther  End,  where  it  is  four  Inches  broad. 
This  is  ftrengthened  by  a  narrow  Slip.  glew*d  edge- 
wife  alongthe  middle  underneath,  O,  and  alfo  by  a  Brace 
or  Stay,  N,  reaching  from  the  turning  Pillar  to  within 
nine  Inches  of  the  End  of  the  Arm.  The  Stay  pafles 
through  a  tranfverfe  opening  cut  in  the  fore  Part  of  the 
Box,  P,  which  is  long  enough  to  allow  room  for  a  fuf- 
ficient  Motion  of  the  Pillar  round  its  Axis. 

On  the  other  End  of  the  Bottom  Plank,  tranfverfely 
to  its  Lengtli,  is  erefted  a  Board  about  twelve  Inches 
wide,  and  twenty  fix  or  twenty  feven  high,  Q,,  the 
Top  of  it  reaching  within  an  Inch  ani  an  half  of  the 
under  Side  of  the  Arm.     This  Board  is  held  firm  in  its 
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Pofition  by  a  Spur,  R,  part  of  its  upper  End  on  the 
outfide  is  pared  ofF  toward  the  Edges,  to  form  it  into 
the  Segment  of  a  Cylinder,  whofe  Axis  coincides  with 
that  of  the  Pillar.    Its  Ufe  is  to  fupport  a  Reft,  SS,  on 
which  the  End  of  the  flat  Arm  moves  backward  and 
forward.    This  Reft  being  apply'd  tranfverfely  to  the 
outer  Part  of  the  upright  Board,  where  it  is  made  Cy- 
lindrick,  is  bent  into  the  fame  Figure,  by  the  means 
of  four  Screw-Pins,  two  of  which  pafling  through  each 
End  of  this,  and  of  another  Piece  of  the  fame  Length,  T, 
(but  fomething  narrower)  placed  over  againft  it  on  the 
infide  ofihe  Board,  by  their  Nuts,  draw  them  together, 
fo  as  to  grafp  the  End  of  the  upright  Board  between 
them  •  the  upper  Edge  of  the  Reft  being  firft  (hot  with 
a  Plane  very  ftrait  and  fmooth.     To  render  the  Mo- 
tion of  the  Arm  along  the  Reft  fmooth  and  eafy,  it 
has  two  Rollers  lodged  in  a  Box  fix*d  near  to  the  End, 
on  its  underfide,  V,  to  roll  upon  the  Edge  of  the  Reft, 
when  the  End  of  the  Arm  is  moved  along  it.    One  of 
the  Rollers  is  placed  near  each  Edge  of  the  Arm,  and 
their  Axes  lye  in  Lines  pafling  through  the  Axis  of  the 
turning  Pillar.    The  Reft  is  kept  up  to  them,  with  a 
proper  Degree  of  Force,  by  two  Screws,  W  W,  which 
run  in  two  Plugs,  XX,  faftened  on  the  Sides  of  the  up- 
right Board,  and  bear  againft  the  under  Sides  of  two  Pieces 
fix'd  on  the  Infide  of  the  Reft. 

The  Motion  of  the  Tube  is  governed  by  two  Brafs 
Pegs,  Y  and  Z.  The  firft  of  thefe,  Y,  is  plac'd  about 
I o  or  II  Inches  from  the  End  of  the  Arm,  and  has  a 
Line  wound  round  it,  which  pafling  under  a  fmall  Pul- 
ley, f^  fixM  in  a  vertical  Pofition  near  the  End  of  the 
Arm,  'is  faftened  to  a  Staple  on  the  under  fide  of  the 
Tube  g.  This  Line,  by  the  turning  of  the  Peg,  brings 
the  fore  End  of  the  Tuoe  to  its  due  Elevation,  being 
afted  againft  by  the  Excefs  of  Weight  in  the  hinder  End 
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of  the  Tube,  when  the  Metal  is  in  it,  which  is  equivalent 
to  about  two  Pound  at  g^  where  the  Line  is  faftened. 
In  great  Elevations  of  the  Objeft  above  the  Horizon,  the 
Line  is  not  carried  fofar  as  the  Pointy,  but  is  faften'd 
a  little  above  the  Pulley,  to  a  light  fquare  Stick,  b^ 
having  at  one  End  a  Hook,  by  which  it  takes  hold  of 
the  Staple  g.  This  is  done,  that  the  Springynefs  of  the 
Line  may  not  continue  a  vibrating  Motion  in  the  Tube, 
(when  any  thing  happens  to  fhake  the  Inftrument)  and 
make  the  Objedt  appear  to  tremble.  The  lower  Part 
of  the  Stick  refts  againft  the  end  of  the  Arm,  and  by 
its  flight  Friftion  contributes  to  the  fame  EfFeft. 

The  other  Peg,  «,  is  fo  plac'd,  that  it  may  be  con- 
veniently reached  by  one  Hand  of  the  Obferver,  while 
the  other  is  employed  about  the  Peg  Y:  It  regulates  the 
Horizontal  Motion  of  the  Tube,  by  means  of  a  Line, 
which  being  wound  about  the  Peg  at  one  End,  p.aiTes 
by  another  fmali  Pulley  placed  clofe  by  the  Side  of  the 
aforementioned  one  in  an  Horizontal  Pofture  (not  to  be 
feen  in  the  Figure)  and  is  hung  on  a  Pin  driven  into 
the  little  Head  K.  It  is  afted  againft  by  two  Springs,  m 
andfi  Fig.  3.  placed  in  the  Box,  III,  one  on  each  Side 
of  the  turning  Pillar-,  that  on  the  right  Hand,  w,  draws 
the  right  Side  of  the  Pillar  forward,  by  a  very  ftrong 
Line,  which  being  fattened  to  the  Head  of  the  Spring, 
paffes  round  the  back  Part  of  the  Pillar  to  a  Pin,  at  P, 
by  which  it  is  ftrain'd  to  its  due  Strength.  The  Spring 
on  the  Left  Hand  »,  draws  the  Left  Side  of  the  Pillar 
backwards  in  the  fame  manner.  Thefe  Pins  are  placed 
on  the  Pillar  a  little  higher  than  the  Tops  of  the  Springs, 
that  being  drawn  a  little  downwards,  as  well  as  turn'd 
round  its  Axis^  the  Pivot  in  its  Bottom  may  not  be 
raifed  out  of  the  Hole  in  the  Brafs  Plate,  when  the  Reft 
bears  hard  againft  the  Rollers  at  the  End  of  the  Arm. 
Each  of  thefe  Springs  draws  with  a  Force  equal  to  about 
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18  or  20  Pounds  Weight,  when  the  End  of  the  Arm 
is  carried  clofe  to  the  fmall  Headife,  Fig.  !•  and  confe- 
qaently  (the  Semidiameter  of  the  Pillar  being  an  Inch 
and  Half,  and  the  Diftance  of  that  Head  from  the  Axh 
about  a 8  or  29  Inches)  the  End  of  the  Arm  will  be  car- 
ried by  the  united  Forces  of  both  the  Springs,  towards 
the  other  End  of  the  Reft,  with  a  Force  equivalent  to  the 
Weight  of  about  two  Pounds.  Each  of  the  Pegs,Y  and  Z, 
turns  in  a  Hole  made  in  a  Piece  of  Wood ./,  faftned  to 
the  under  Side  of  the  Arm  ^  and  the  Pieces  being  flit  with 
a  Saw  from  one  End  through  the  Hole,  and  about  half 
an  Inch  beyond  it,  the  feparated  Parts  are  drawn  to- 
gether by  a  Skrew  w,  till  the  End  of  the  Peg  is  griped 
between  them,  with  a  due  Degree  of  Force.  By  thefe 
Pegs,  with  the  help  of  the  Telefcope  H,  the  Tube  is 
eafily  direfted  to  any  Objeft,  and  made  to  accompany 
a  Celeftial  one  in  its  Diurnal  Motion,  while  the  End  of 
the  Arm  moves  the  whole  Length  of  the  reft. 

If  it  be  defired,  that  when  the  Objeft  is  found,  the 
turning  of  one  Pe^  (houli  carry  the  Tube  along  with 
the  Motion  of  the  Heavens,  fo  as  to  keep  the  Objeft  al- 
ways in  fight  i  this  may  eafily  be  cffefted  in  various 
Manners. 

The  concave  Surface  of  the  Objeft-Metal  has  many 
little  Spots  in  it,  which  could  not  be  brought  to  take 
a  Polifti.  In  one,  or  two  Places,  the  Metal  itfelf 
feems  to  have  fome  fmall  Pans,  fomething  harder  or 
fofter  than  the  reft,  occafioning  an  irregularity  in  the 
Figure  of  the  Metal  about  them.  But  thefe  Parts  being 
fmall,  in  Proportion  to  the  whole,  do  not  feem  confi- 
derably  to  afFcft  the  Diftinftnefs  of  the  Appearance. 

The  open  Air  has  commonly  an  undulating  Motion 
in  its  Parts,  efpecially  in  the  day  time,  which  occafions 
the  Rays  of  Light  to  defied  a  little  from  the  ftrait  Lines, 
in  which  they  ought  to  move,  in  order  to  render  the 
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species  perfcftly  diftinft.  The  EfFeft  of  this,  though 
infenfible  to  the  naked  Eye,  or  even  through  a  finall 
Telefcope,  becomes  confiderable,  when  the  Object  is 
very  much  magnified.  The  Inftrument,  when  try'd  at 
an  Objeft  enclofed,  fo  as  to  fecure  it  from  this  Inconve- 
nience, feenis  to  bear  an  Aperture  of  five  Inches  and  an 
half,  with  thedeepeft  oftheforementioned  Eye-Glalfes, 
as  well  as  the  common  Telefcopes  do  the  ufual  Charge 
and  Aperttnre  given  to  them,  except  that  in  thefe  the 
Objefts  appear  a  little  brighter. 

Fig.  I.  Reprefents  the  Inftrument  placed  on  the  Ma- 
chine, in  order  to  be  apply*d  to  Ufc. 

Ftg.2.  Reprefents  the  Infide  of  the  Slider,  with  the  reft 
of  the  Apparatus  belonging  to  the  oval  Plane  and 
Eye-Glafs. 

Tig.  3.  Reprefents  the  hinder  Part  of  the  Machine,  the 
Back,  and  one  fide  of  the  Box,  being  taken  away, 
to  fhew  the  turning  Pillar  and  Springs  on  the  Infide. 

F/^.4.  Reprefents  5^r«r;>,  as  it  appeared  in  Jww,  1720, 
by  tliis  Telefcope. 
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IX.  Jnatomia  Jems  decrepitiy  annorum  109.  fuEla 
Tiguri,  die  2.  Feb.  1723.  J  Joh.  Jacobo 
Schcuchzero,  Tigurhio^  Med.  Dofi.  Mathe/eos 
Trof.  <sr  <^gU  Societatis  Socio. 

SUOS  habent  charaderes  varii  astatis  gradus.  A 
fluiditate  afcendit  homo  fenfim  per  foliditatis  varias 
mutationcs,  donee  cum  rigid itate  &  fibrarum  veluti 
immobilitate  amittat  vitam.  Nee  contemnendi  eft  usAs 
hsBC  in  medicini  confideratio. 

Accidit  ante  menfes  aliquot,  ut  ob  decrepitam  fuam 
aetatem  Scraram,  in  Nofocomium  fueritreceptusye?JE;//»- 
nes  Leonbardus  Vopper^  Rhoetus,  Sliaranienlis  ex  cxtu 
Glmtino  Foederis  fuperioris.  Is  juxta  tenorem  teftimo- 
niorum  lucem  primum  vidit,  i.Maij  1614.  A.  1634. 
Metalli  foflbr  in  veni  fepultus,  per  horas  53.  fub  rcrr4 
jacuit :  Mortuo,  quam  vivo,  fimilior  indc  protraclus, 
propter  Abdominis  validam,  qu.im  paffus  eft,  preflio- 
nem,  inde  ab  illo  tempore  incontinentia  urinac  labora* 
verat.  A.  1637.  ^^^^  fecerat  per  Hungarlam^  Turciam^ 
Terram  SanSam,  reverfus  Venetias.  Poft  A.  1639. 
militem  egit  fup  Capitaneo  Cafparo  de  Montff^  in  fervi- 
tiis  Caroli  Ducis  Lotbaringidz^  in  ftatu  Mediolanenji^  5c 
A.  i($63.  in  Lujltanii^  fub  Colonello  F.  Planta.  A.  i68x. 
interfuit  obfidioni  Viennenfi^  &  in  ultimo  bello  oblldio- 
ni  LandavU  &  Cladi  Hockftettenfi.  Ita  vitam,  per  va- 
rios  cafus  &  mille  rerum  difcrimina,  protraxit  fcnex 
nofter  ad  annos  109.  menfes  3, 

In  cadavere  obfervavimus,  curforie  veluti,  (non  equi- 
dem  licuitper  temporis  anguftiam  fedioiiidiu  immorari) 
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In  abdominis  cavo  erat,  parvi  quidem  copia,  ferutn 
fanguinolentum  cxtravafatum. 

Intcftina  tenuia  fuere  omnia  inflammata,  rubro  colo- 
re tinda,  &  Duodenum  pras  priniis  integrum  admodum 
dilatatum,  intenii  fui  parte  fracidum  prorfus  &  gmgras- 
nofum  ;  Omentum  prorfus  emaciatum,  ut  vix  agnofci 
potuerit :  Pancreas  contraftum  :  Hepar  fanuiu :  Vefi- 
cula  fellis  bile  repleta  :  Duftus  Choledochi  eillem  tur- 
gidi,  5c  tota  vicinia  Inteftinorum  &  Mefenrcrii  viro- 
re  infefta,  ut  alicubi  extravafata  vidererur  bills,  cujus 
egreffum  in  Duodenum  invenire  baud  potuimus.  Prope 
Pyiorum,  in  Ventriculi  fuperiore  parte,  aderat  expanfio 
veluti  flatulenta,  nuce  juglinde  major.  Rcnes  fani,  ut 
&  Lien,  cujus  exterior  membrana,  jucundo  admoduia 
fpcdaculo,  obfeffa  erat  liinc  inde  maculis  nivei  can- 
doris,  magis  minufque  latis,  qua?  prima  intuitu  refe- 
rebant  puftulas  Variolarum  mituras,  fed  cartihgi- 
neae  prorfus  erant  duritiei,  &  ultra  fuperticiem  reli- 
quaj  membranas  aliquantum  elevita?.  Obfervo  heic, 
antequam  progrediar  ulterius,  nun  d jntaxit  rigefcere  fi- 
bras,  &  contrahi  fupren.i  »*ate,  fed  tantum  non  infen* 
files  fieri  J  nemo  quippe  juvenilis  veJ  confiflentis  astatis 
pateretur  inflammationem  Jnteftinorum,  qualis  ha:c  fuit, 
abfque  acutiflimo  dolore,  de  quo  t  uncn  aeger  pod  fenile 
delirium,  quod  aliquamdiu  eft  perpelTus,  ad  fe  ultimis 
vitas  diebus  rediens,  nihil  eft  conqueftus.  Cartilaginea 
ilia  Lienis  crufta  manifefto  eft  indicio,  poffe  ita  rigefcere 
membranas,  ut  tandem  indurentur. 

Thoracis  apertio  non  parum  faceffebat  laboris.  Fue- 
nint  quippe  non  folum  Sterni  illae  coftofae  prominentia:, 
ali^  cartilagineas,  heic  plane  offeas,  fed  &  cum  ipfis  G). 
ftis  tantum  non  continuae,  indicio  manifefto,  Cartilagines 
fieri  fucceiTu  temporis  oiTeas,  quemadmodum  membra- 
nas  &  arterias  fiunt  cartilagineas,  5c  ex  cartilagineis  non 
femel  ofTeas  narrant  Hiftorias.    Pulmones  viridantibus 
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paflim  maculis  obfcffi,  in  utro^ue  Thoracis  latere,  po« 
fticS  fui  p.Hrte  affixi  erant  Coftis:  Pericardium  amplum 
6c  multo  (bro  refertum,  cujus&aliqua  portio  in  cavo 
fluitabat  Thorace.  Cor  ipfum  vidimus  fatis  amplum, 
imprimis  Auriculas  dilatatas  praeter  modum,  6c  tuiii 
hafce,  tum  Ventriculos  fanguine  concreto  refertos,  unde 
patet  fubftitifle  tandem  fanguinis  motum,  propter  defe- 
ftum  cdntraftionis  elafticae  in  tubulis  arteriofis,  &  G>r- 
dis  machinam  fanguini  ad  concretionem  difpofito  expel- 
lendo  non  amplius  fuiffe  fufficientem,imo  propter  nimiam 
refiftentiam  obrutam.  Praeftabat  Tcndinem  ilium,  quo 
Cordi  inferuntur  arterias,  vel  ofTeum  plane,  vclcartilagi- 
neum  faltem:  OfTeusfane,  quodnovimus,  fit  in  Cervis 
adultioribus,  unde  Os  de  CordeCervi.  Et  fane  aliquid 
tale  offendimus,  nimirum  Valvulas  femilunares,  praspri- 
mis  Aortae,  cartilagineas  pene,  praecipue  media  fui  par- 
te. Aorta m  ipfam  defcendentem  obfervavimus  valde 
amplam,  diametri  duplo  majoris,  quam  eft  Gula,  Pa- 
rifini  circiter  pollicis.  Gulas  inftratae  paflim  erant  Glan- 
dulac  lentiformes  induratae.  Amplitudo  ilia  Aortae  indi- 
cat  tardiorem  ultimis  forte  vitag  annis  progreffivum  mo- 
tum  fanguinis,  unde  arteriae,  qux  propiores  funt  Cordi, 
fuere  fenfim  dilatatae,  ficuti  laepe  obfervamus  dilatari 
adeo,  ubi  nimia  eft  molis  refiftentia,  ut  in  Aneurifma 
abeat  egredicns  c  Corde  Arteria  magna* 

Pergimus  ad  Caput,  ubi  praedura  Cranii  fubftantia 
rurfum  folito  raajorem  pofcebat  laborem  :  Suturae,  im- 
primis Sa^ittalis  &  Lambdoidea,  erant  fermq  obliteratae^ 
nee  prorfus  penetrabant  utramque  Tabulam,  ut  nulla  fu- 
erit  per  illas  e  cavitate  ill^  magnJL  Capitis  perfpiratio,  & 
fuccus  illeOflium  nutritius,  inter  fifluras  Suturarum  ex- 
travafatus,  faftus  quoque  fuerit  offeus.  Foramina  qui- 
dem  tria  quatuorve  fatis  ampla,  in  fupremo  vertice,  ad  la- 
tas  utrumque  Sinus  Sagittalis,  pollicis  ferme  diftantii  ab 
invicem  vifuntur,  interaamLaminain  ad  extemam  ufque 
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abfquc  quod  ullum  illorum  utramque  perfbrct  Tabulam. 
DuraMeninx  triplo  fere  craffior  fait,  qua m  eft  ordinaric, 
coriacea  pcne :  Pia  feparabatur  facile,  nimio  utpotc  ir- 
rigata  fero,  a  Cerebri  fubftantii :  Ventriculi  omnesfero 
crant  referti,  quod  fat  magni  copi4  quoque  fluitabat  in 
Cerebri  bafi,  imprimis  ad  Spinalis  Medullas  egrefTum. 
Plexus  Choroides  Glandulis  pifalibus,  lymphi  coagulati 
refertis,  erat  obfeffus:  Septum  pellucidum  egregic  pote- 
rat  confpici :  Caeterum  Cerebri  ipfa  fubftantia,  imprimis 
interioris,  flaccidior  folito. 

Innotuit  mihi,  inde  ex  quo  obiit  decrepitus  nofter, 
retulifleeum  perfonis  fide  dignis,  quod  pater  ejus,  fecu- 
lum  jam  fupergreffus,  tres  genuerit  liberos,  &  ex  majo- 
ribus  pauci  infra  feculi  aetatem  obierint.  Hoc  certum 
eft,  noftro  natam  filiam  Mori  am  MagdaUnam  ex  uxore 
Urfuli  Hirzelik  de  Uaniken  pagi  Tigurini^  quae  S,  Bap- 
tifmatis  charadere  fignata  fuit  Diejfenbwa,  1 8  Aug. 
1707. 
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L  A  Letter  from  Dr.  George  Mackenzie,  to 
Sir  Hans  Sloane^  !Bar.  Cott.  lided.  Lond.  fPraf. 
concemir^  the  Coaci  Mondi  o/BrafiL 


SIR, 

YOU  know  that  the  Coati  Mondi  of  Brafil  is  fel- 
dom  or  never  brought  alive  into  Europe  ^  ytt 
there  were  two  of  them  found  in  Capt.  Greenes  Ship, 
who  was  fome  Years  ago  tr/d  and  condemned  hera  for 
Piracy,  one  of  which  being  given  in  Compliment  to 
my  Lad^  Seafmh^  dy'd  in  my  Cuftody  of  a  Wound  it 
had  received  in  the  Thigh,  which  I  caufed  to  be  dif* 
feded,  and  have  fent  you  the  Account  of  it,  compared 
with  that  which  the  Parifian  Academifts  publi(h*d  of 
one  of  them  ^  and  which  differs  from  theirs  in  feveral 
Particulars,  mofl  of  which,  as  I  believe,  may  proceed 
from  the  Difference  of  Sex,  theirs  being  a  Male,  and 
ours  a  Female. 

Theirs  was  fix  Inches  and  an  half  from  the  end  of 
the  Snout  to  the  hinder  part  of  the  Head,  ours  was 
only  four  ^  theirs  was  fixteen  Inches  from  the  Oceipuc 
to  the  Beginning  of  the  Tail,  ours  was  ten  ^  theirs  from 
the  Infertion  of  the  Tail  to  the  End  was  thirteeji  Inches, 
ours  twelve  i  theirs  from  the  Top  of  the  Back  to  the 
Extremity  of  the  fore  Feet  was  ten  Inches,  ours  was 
feven  j  theirs  from  the  Top  of  the  Back  to  the  Extre- 
mity of  the  hinder  feet  was  twelve  Inches,  ours  eighty 
the  Snout  of  theirs  was  very  long  and  moveable,  like 
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that  of  a  Hog,  but  ftreighter  and  longer  in  Proportion, 
but  ours  was  only  two  Inches  j    the  four   Paws  hnd 
each  five  Toes,  the  Claws  of  which  were  black,  long 
and  hollow,  like  thofe  of  the  Caftor  •,  the  Toes  of  the 
Fore-paws  were  a  little  longer  than  thofe  of  the  Hind- 
paws  •,  the  Soles  without  Hair ,  the  Palms  and  Soles 
of  thefe  Fore-paws  were  covered  with  a  foft  and  ten- 
der Skin  i  the  Sole  of  the  hinder  P;iw  was  long,  hav-  ' 
ing  a  Heel,  at  the  Extremity  of  which  there  were  fe- 
veral  Scales  a  Line  broad,  and  five  or  fix  long,  in  all 
which  they  perfeftly  agreed. 

The  Ears  were  round,  like  thofe  of  Rats,  and  co- 
vered at  the  Top  with  very  fhort  Hairs,  and  in  this 
they  likewife  both  agreed,  as  they  did  in  the  Eyes, 
which  were  extreamly  fmall  and  beautiful,  but  there 
was  fome  Difference  in  the  Hair ,  for  theirs  was  Ihort, 
rough  and  knotty,  blackifh  on  the  Bick  and  Hcadj 
and  the  reft  of  the  Body  mixt  with  black  and  red  ^ 
but  in  ours  the  Hair  was  long,  in  Proportion  to  the 
Animal,  efpecially  on  the  Tail,  and  the  whole  was 
beautified  with  white  and  black  Circles,  which  made 
it  have  a  molt  lovely  Afped :  But  from  the  Snout 
down  all  the  Throat  and  Belly  to  the  top  of  the  Tail 
and  the  infide  of  the  Legs,  was  of  a  reddifh  Colour. 
The  Tongue  of  both  theirs  and  ours  was  chopt  with 
fevefal  Fiffures  or  Strokes,  which  made  it   rough  to 
the  Touch.    The  Incifores  were  fix  in  each  Jaw:  The 
Canini  were  very  large,  efpecially  thofe  of  the  lower 
Jaw,  but  they  did  not  turn  up  like  Tu(ks  as  theirs 
did  ^  their  Figure  was  not  round,  blunt,  or  white,  like 
thofe  of  a  Dog,  Wolf,  or   Lyon,  but  flnrp,  by  the 
means  of  three  Angles,  which  at  the  Extremity  fonii'd 
a  Point  (harp  like  an  Awl :  As  to  their  Colour,  they 
were  grcyifh  and  foinewhat  tranfparent :   The  GuU 


tion, 
h:id 

long 
fthe 

linid- 
5oJe5 
ten- 
kv- 
^fe- 
lall 

CO- 

this 

ere 
)rr, 
id; 

he 
'as 
Je 
jr 
f'i 


1 
> 


(  i'9  ) 

was  lam,  and  cleft  like  a  Hog's  ;  and  the  Icitrer  Jaw, 
as  in  a  Hog,  very  mudi  ihofter  than  the  uppen 

We  fliall  now  proceed  to  the  internal  Paits.  fty:  An 
DiiTedion  we  found  in  ours,  as  the  ParipMA  Academifts 
did  in  theirs,  that  tmder  the  Skin,  add  between  the 
Mufcles,  there  was  a  great  deal  of  Fat,  white  and  hard, 
like  Tallow.  Theirs  bein^  a  Male  had  a  Fenis  [Mro- 
vided  with  a  Bone,  whofe  Length  did  in  proportion 
exceedingly  ftirpais  that  of  the  Bones  which  are  found 
in  the  Feras  of  other  Animals  *,  fo  we  In  oars,  being 
a  Female,  obferved,  that  it  had  an  exceeding  large  Ma- 
trix^ and  that  the  Infertion  of  the  Urethra  was  upon ' 
the  right  Side  of  the  Vagina.  The  Epiplaan  in  ours, 
as  in  theirs,  was  very  fmall  ^  it  had  little  Fat,  and 
was  a  G>mpIication  of  Fibres  afid  Fillets^  rather  than 
a  Membrane ;  it  was  not  laid  upon  the  Inteftines,  but 
touched  upon  the  Ventricle.  In  theirs  they  obferved  a 
very  large  Spleen,  but  in  burs  we  could  oifcerh  none. 
We  did  not  obferve  more  than  they  any  Veffels  in  the 
external  Membrane  of  tlje  Ventricle,  but  the  Carenarla 
Stomaebiea^  which  appeared  as  in  theirs  towards^  the 
upper  Orifice,  and  foon  difappear'd,  fliooting  forth  a 
few  Branches.  The  Liver  in  ours,  like  theirs,  was 
fomewhat  blackifh,  and  of  a  Subftance  very  homoge- 
neous,  without  any  Appearance  of  Glands:  It  had  fe* 
ven  Lobes^  two  great  ones  on  the  left  Side,  and  five 
other  fmall  ones  on  the  right  Side.  The  Pancreas  in 
ours,  as  in  theirs,  was  faftened  along  the  Buodenumj 
inclining  more  towards  the  right  Kidney  than  the  left ; 
but  whereas  it  was  very  fmaJl  in  theirs,  it  was  very 
large  in  ours.  The  mefentery  in  our?,  as  in  theirs, 
was  filled  with  a  very  hard  Fat,  which  inclofed  and 
almoft  concealed  all  its  Veffels.  The  Inteftines  in  theirs 
were  feven  Foot  long,  and  all  of  one  Thicknefs,  having 
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oodui^  to  diftiogaifii  diem  jbut  in  oun  they  wcw 
only  49  Indies  and  a  half.  Theics  had  no  Gmmi,  but 
we  found  it  in  ours  at  the  upper  end  <^  die  Rt8tmu 
The  Bladder  was  very  large  ^  the  right  Kidney  in  our^ 
as  in  theirs,  was  a  great  deal  higher  than  the  left,  and 
covered  with  the  l^bes  of  the  Liver*  The  Laagfi  in 
theirs  had  five  Lobes,  two  on  the  right  Side  and  two 
on  the  left,  and  the  fifth  in  the  MtMaJUmmt  whidi 
wa4  as  thin  as  a  Spider's  Web  ^  but  in  ours  there  was 
feven  Lobes,  three  on  the  right  and  three  (m  the  left,, 
and  the  fevendi  in  the  MiddleK  The  Uun  in  ours^ 
as  in  theirs,  refembled  diat  of  a  Dog,  having  the  ri^ 
Auricle  extreamly  greats  and  as  they  found  a  great 
deal  of  jQkiv  Matter  hardened  ia  the  rwht  Ventricle, 
fo  we  founa  in  oui»  a  Ftl^ntt,  The  Mufcubu  Oroto^ 
flMtet  pafling  ilndier  the  ^gcnM  was  in  ours,  as  in 
theirs,  iallened  jthcre,  beii^  extraordinary  flefliy  even 
to  its  Infertibn,  made  by  a  very  large  Tendon,  which, 
was  ihclofed  between  two  Pieces  of  Flefh,  much  diidc- 
er  than  tfaofe  whiidi  are  generally  found  in.  this  Place, 
and  which  are  thoi^ht  to  be  put  there  to  defend  and 
ilrengthea  the  Tendoa  of  the  Mufcle  of  the  Tem- 
ples. 

The  Teodbns  in  the  Artkuladona  of  the  ^e  Feet 
were  very  big  and  ftrong..  In  ours  we  obferved  two 
Glands  on  eadi  Side  of  the  Anut,  widt  a.  PaiTage  to 
each  of  diem»  iullof  a  greyiih  foetid  Matter.  The  (k^ 
Kts  in  ours,  like  theii?,  was  not  bony  throughout,  but 
it  was  fiipply'9  in  the  upper  Part  by  a  cartilaginous 
Ligament,  whidt  joined  the  Jfitfhxfit  of  the  Os  From^ 
tit  to  that  of  the  fidt  Bone  m  the  upper  Jaw..  The 
Booe,  whidi  feparates  the  Ctrthnm.  from  the  CtrtbeU 
ImHtt  ^^  33  io  Dogs.  The  Dma  Mattr  in  ours  did  not 
«^Biere  to  the  CfMfmi,  as  in  dieirs..    Tht  Sinutlt  of 
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the  0/  Fnttth  in  ours,  as  in  theirs,  weie  full  of  Mat^ 
ter»  like  a  friable  Fat.  The  Mammiltarei  Proe^dfui^  in 
ours,  as  in  theirs,  were  very  large..  In  die  Eye  both  of 
them  agreed  exadly,  the  Globe  not  exceeding  four 
Lines  and  a  half  in  Diameter;  the  Aperture  of  the 
Lids  being  much  larger,  and  the  Pupitta  being  as  large 
as  the  whole  Globe  of  the  Eye  i  the  Crjrftalline  con- 
tained three  Lines  in  Breadth,  and  two  and  an  half  in 
Thicknefs,  and  was  more  convex  inwards  than  out- 
wards^ this  Thicknefs  of  the  Cryftalline  made  the 
two  other  Humours  to  be  lefi  in  Quantity.  The  Cbo-' 
f  aides  was  all  over  of  the  fame  G>lour,  vise,  of  a  very 
brown  red,  without  any  Tapetum^  whidiis  hardi^  ever 
wanting  in  die  Eyes  of  other  Animak. 

Thefe  are  all  the  remarkable  Differences,  that  we 
could  difcover,  betwixt  ours  and  that  of  the  Farijian 
Academifts  ^  only  I  muft  inform  you  of  fome  Things, 
as  to  the  Manner  of  its  Living  and  Diet,  whidi  they* 
had  not  the  Occafion  to  obferve  in  dieirs... 

I  believe  they  are  mifinform'd  in  faying,  that  they 
carry  their  Tails  erefted,  at  leaft  the  Tail  of  this  was 
al\vays  trailing  on  the  Ground  ^  neither  can  I  be 
induced  to  believe  that  they  ear  their  Tails,  for  there 
was  no  Part  of  her  that  me  could  endure  lefs-  ta  be 
handled  than  her  Tail,  the  leaft  touching  of  which 
would  make  her  cry,  or  rather  hifs  like  a  Snake  ^  fhe 
could  endure  no  manner  of  G)ld  y  for  in  the  Intervals 
betwixt  the  Times  of  eating,  (he  was  either  beneath 
the  Bed-cloaths,  or  on  a  Cufhion  before  a  Fire,  with 
the  Heat  of  which  (he  feemed  to  be  extreamly  well 
pleafed. 

Her  ordinary  Meat  was  butter'd  Eggs,  Milk  and. 
Bread,  all  manner  of  roafted  Fle(h,  but  no  Fi(h :  I 
once  try'd  her  with  a  new  kill'd  Partridge,  which  Ihe 
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cat  of  moft  yoracioufly,  and,  for  fcvcral  Days  after,  (he 
was  very  wild  and  ui^ovemable,  whieh  made  me  ne- 
ver ^crwards  try  her  with  raw  Flefh.  I  am  apt  like- 
wife  to  believe^  thdr  ordinary  Dens  or  Habitations  are 
under  Ground  in  fandy  Banks,  like  our  Rabbits  -,  for 
when  (he  \^as  brought  to  the  Fields,  ffie  would  dig  up 
the  Sands  with  her  Paws,  with  an  incredible  Swift- 
nefs,  fo  that  had  fhe  not  been  chained,  there  had  been 
no  Pofiibility  of  recovering  hen 
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IL  hnber  Cakulorum  inter  aquarum  Pyrmontana* 
rum  ufum^  in  Viro^  nunquam  antehac  calculum 
expertOy  ac  alias  perfeile  fano^  fubjequente  pojiea 
7niEiu  cruentOy  tandemque  Vejic^  ulcere.  Commu^ 
nicante  Firo  ClartJJimo  Abrahamo  Vatcro,  M  2). 
Anat.  <sr  !Botan.  Trof.  Wittcmb.  (^.  S.  S. 

NObilis  Pomeranus,  fanus  ac  vegetus,  uti  ipfe  de 
fe  refert,  nulliufque  raali  (ibi  confcius,  ante  hos 
tres  annos,  fuafu  amici,  converfationis  caufa,  focium  fe 
ip(i  adjunxit,  in  bibcndis  aquis  medicatis  Pyrmontanis. 
Faftum  autem  eft,  ut,  cum  potando  aliquot  dies  tranfe- 
giflet,  calculos  quofdam  minores,  abfque  ullo  quidein 
dolore,  excludi  inter  mingendum  fentiret*  Effeftum 
hunc  criticum  elfe  fibi  perfuadens  nofter,  aquas  iftas 
auda  dofi  bibere  incipit,  quo  fado^  quatuor  vol  quin- 
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que  dierum  fpatio,  ultra  quadragiiita  calculi,  rurfus 
taraen  fine  nioleftia,  exierunt.  Hoc  vifo,  ftrenue  &  a- 
lacritcr  potarc  continuar,  optimum  hujus  cur?e  effeft- 
um  fibi  promittens.  Affumpta  vero  ita  nimia  aqMX 
quantitate,  urina  fupprimitur,  adeo,  ut  nc  minimam 
ejus  portionem  per  tre^  dies  emittere  potuerit,  ufquc 
dum  catheteris  ope  via  aperiretur.  Commonefliftus  ita- 
que  a  Medicis,  ab  ufu  aquarum'ulteriori  abftinuit,  reir.- 
ita  peraftam  eiFe  credens.  Non  ita  multo  poft,  \\v 
ifte  iter  faciens,  cotjtinuo  mingendi  conatu  laceflltur, 
ac  iterum  iterumque  ex  rheda  defcendere  co^itur,  tan- 
demque  inter  graviflimos  dolores  fanjuinem  purum  ef- 
fundit.  Duravit  miftus  cruentus  &  dolorolus,  qaini- 
diu  aeger  in  itincre  conftitutus  fuit,  poftqu^i'n  vero  Jiic, 
domum  reverfus,  quieti  ftudait,  ftatiin  ceirivit,  ncv 
quicquam  doloris  remanfit.  Quoties  vero  ab  ilio  tem- 
pore live  rheda,  five  cquo  veheretur  nofter,  red i it  d^- 
lor,  dc  fanguis  cum  urina  feceflit,  fed  quiete  rcflitin;!, 
iterum  evanuit,  nulio  plane  dolore  fuperflite.  Contijir 
quidem  interdum,  ut  calculus  unus  vel  alter  prodirct, 
rarius  tamen  hoc  factum  eft,  nee  ullum  ex  eo  dolorem 
percepit  aeger,  quoniam  hi  longe  minores,  quam  quos 
inter  aquarum  ufum  reddidit,  fuerunt.  Symptomate  hoc 
admodum  molefto  per  duos  intcgros  annos  vexatur  x- 
ger,  tandem  ufu  medicamentorum  liberatus  eft.  Cef- 
fante  itaque  penitus  miclu  cruento,  nil  magis  timuit, 
fed  integrae  fanitati  reftitutus  fibi  vifus,  medicamcnris 
valedixit.  At,  quid  fit?  Augetur  poft  illud  tempas  in- 
dies Stranguria,  virque  continuo  dicnodeque  ad  urinaai 
reddendam  ftimulatur,  quo  malo  ipfe  ad  hunc  ufque 
diem  aifligitur.  Urina,  quae  parciflima  quantitate,  funi- 
moque  cum  dolore  emittitur,  cralla  cxir,  ob  pi:uit:n^i 
vifcidam  admiftjin,  qu?e  lundu-.u  ftatiin  petit,  gl".^*"^''-i 
ex  farina  coi>fcclo  firniii?,  tanr;:^  tcnacitatis.  ut  in  nia 
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quafi  trahi  queat  £ger  interea  appetitu  bono  gaudct» 
3C  focnno  quoque  fuflSicienti  utitur>  nee  uUibi  prasterea 
in  corpore  dolorem  fentiu 

Omjideratio  Cafus^  ejufque  cifcumjiataiarnm  Jingularum. 

Si  quis  hiftoriam  morbi,  quoad  cm nes  ejus  conditio- 
nes,  accurate  perpendat,  mecum  contitcbitur,  eandem 
vix  parem  inter  obfervationes  Medicas  agnofcere,  No- 
tatu  dignifTunum  imprimis  eft,  potu  aquarum  iftarum 
mineralium,  calculos  fat  infignes,  in  tanta  copia,  at(^ue 
intra  tarn  breve  temporis  fpatium  exclufos  elTe,  a  viro^ 
uti  ipfe  de  fe  refert,  ante  aquarum  ufum  perfede  fano, 
nee  uUum  calculi  indicium  unquam  fentiente.  Non  le- 
vem  hoc  in  animo  excitare  poteft  fufpicionem,  calcu- 
los non  tam  ab  aquis  propulfos,  quam  ex  croco  mine- 
rali,  qualem  aquae  tales  medicatse  in  (inu  gerunt,  ge« 
neratos  potius  in  hoc  aegro  fuiffe.  Parum  quidem  huic 
fententix  favere  videtur  tempus  admoduni  breve  tot 
calculorum  concretioni  vix  idoneum,  quoniam  hi,  pau- 
cos  poft  dies  ab  inchoato  aquarum  potu,  exclufi  funt. 
Non  tamen  exiftimo,  quenquam  facile  deiinire  pofTe, 
quantum  temporis  fpatium  ad  calculi  in  corpore  gene- 
rationem  requiratur  ^  poterit  hoc  forte  effe  exiguum. 
Longe  enim  minus  veritati  confentaneum  videtur,  cal- 
culos iftos  jam  tum  in  viis  urinariis  latitaife,  quoniam 
vir  ille  nunquam  antehac  urins  difllicultatem,  aut  ali- 
ud  calculi  fignum  percepir*  Confirmant  e  contrario 
omnes  hujus  cafus  circumftantise,  concretionem  iflam 
fubito  faSam  cjfc.  Calculi  enim  ipfi  nullatenus  afperi 
atque  angulofi,  quales  alias  vedcas  calculi  cSc  folent, 
ob  fucceflivam  fpiculorum  falinorum  cohaefionem,  fed 
piforum  major um  minorumque  inftar,  rotundi,  glabri, 
&  politi  obfervantur,  quod  coagul.itionem  eorum  fu- 
a  bitaneam 


bitaneam  docerc  videtur.  Color  eorum  luteus  conve- 
nit  exade  cum  fedimento  illo,  coftione  ex  aquis  Ff  r* 
mantanis  extrado,  cujus  minimam  portionein  ex  qua- 
tuor  unciis  aquse  hujus  paracam  addere  volui^  ut  tan- 
to  melius  convenientia  ifta  patefcat.  Fradi  calculi 
ftrata  ejufinodi  variegata  interius  monilrant,  qualia  vd 
tophis  diermarum  Carolinarum  deprehenduntur,  quo- 
rum pariter  particulam  exiguam  adjecL  Addidi  prop- 
terea  quoque  calculos  duos,  cum  aliquot  fruftulis  con- 
tritorum,  pauciffimos  enim  tantum  obtinuL  Ultimo 
tandem  loco  attendi  quoque  meretur  (ingularis  ifta  cir- 
cumdantia,  quod  maxima  horum  calculorum  pars  in« 
ter  ipfum  aquarum  ufum  exclufa  fit,  poft  illud  tem- 
pus  vero  rariilime  tales,  iique  longe  minores  prodie- 
rint.  Non  tamen  ideo  culpa  hujus  rei  in  a^uas  iftas 
medicatas  conjicienda  erit,  quafi  has  ad  calculi  genera* 
tionem  difponant,  cum  potius  debilitati  vifcerum,  ac 
pravse  digeftioni  adfcribi  debeat  cfFedus  ille  ejtraordi- 
narius.  Nolo  etiam  leviflimas  has  meditationes  atque 
conjeduras  pro  veritate  indubitata  venditare,  rem  to- 
tarn  potius  Illuftriflimas  Societati  Regali  decidendam, 
ea,  qua  erga  ipfam  fum,  pietate  ac  (K>fervantia  trada 

Dabatn  Wittembergse  Saxonum, 
d.  vu  Jan.  M  Dcc  xxiii. 
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III.  OhfefVations  upon  differing  the  ^ody  of  a  Ter^ 
Jon  troubled  with  the  Stone.  !B>  Dr.  Pcrrot 
Williams,  Thyjician  at  Havcrford-Wcft  in 
South-Wales. 

MR.  William  Bawen  of  the  Town  and  County  of 
HaverforJ'fTe/ij  aged  between  40  and  50,  hav- 
ing been,  for  about  the  Space  of  feven  Years,  feverely 
afllifted  with  the  ufual  Symptoms  of  the  Stone  in  the 
Kidneys  and  Bladder,  vix.  Bloody  Urine  after  Exer- 
dfe,  otrangury,  &c.  Dy'd  in  Awy  1722.  His  Body 
being  opened,  there  were  found  in  the  Bladder  fix 
(mooth  oval  Stones,  exadly  of  the  fame  Figure,  and 
nearly  of  the  fame  Magnitude :  There  were  alfo  three 
Cells  in  each  Kidney,  the  Figure  of  each  fuitable  to 
that  of  the  Stones :  The  Ureters  were  fo  preternatu- 
rally  extended,  as  very  eafily  to  admit  the  largeft  of 
the  Stones  to  pafs  from  the  Kidney  to  the  Bladder.^ 
The  Vifceraj  &c.  appeared  in  their  natural  State* 


IV.  KiftmM 
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IV.  Hijiorta  SeElionis  Viri  ex  <^enum  Calcuh  Je- 
funEli.  Ex  Epiftola  Ftri  DoaiJJind  P.  Hardif- 
way,  Af.  2).  ad  Guliclmum  Stukclcy,  Af.  2). 
Coll  Med.  Lond.  <sr  ^.  Soc.  Soc. 

HOmo  feptuaginta  circiter  annosnatus^  ventris  dolorc 
horrendo  correptus  eft  die  Oftobris  19®  An.  17x2. 
Acceflerunt  Vomitus  &  Urinae  difficultas,  pne  doloris 
atrocia  fefe  erigere  non  poterat,  fed  mifere  incurvatus, 
dies  nodefque  prope  focum  jacebat  ejulans.  Sexto  morbi 
die,urini  prorfus  fupprcfsi,  de  dolorosi  circa  Hypochon- 
dria ftriduri,  perinde  ac  a  funibus  circumjeftis,  quere- 
batur,  poftea  de  pondere  quodam  in  vefici  molefto,  quafi 
Rapi  majoris,  ((ic  aiebar)  inibi  hofpitantis.  Omnibus  in 
pejus  ruentibus,  die  morbi  duodecimo  ad  plures  abiit. 
Cadavere  aperto  veficam  fecuimus,  quam  ab  ullis  vei 
minimis  calculi  veftigiis  immunem  invenimus  -,  in  utro- 
que  autem  rene  (mult&  aqui  refertis)  repertus  eft  calcu- 
lus, (Fig.  I,  X.)  infignis,  fcaber  &  multiplici  ramo  per 
parenchyma  fe  difpergens,  quern  integrum  extrahere 
nulla  arte  potuifles,  nifi  tot4  prius  fruftulatim  decerpti 
came.  Ramorum  maximus  in  ureteris  caput  fe  infinu- 
ans,  perbelle  adeo  id  occupaverat,  ut  ampulla  obtu- 
ramento  fuo  arftius  occludi  vix  poffet.  Ulterius  fcru- 
tari  nobis  non  licuit,  ideo  unum  tantum  addam,  nempe, 
quod  Omentum  inftar  fafciae  anguftioris  fub  hepate 
retraftum  delitefcebat.  Pauper  erat  &  corpore  athle- 
tico,  femper  fanus,  nifi  quod  a  paucis  annis,  aliquando 
fabulofa  per  urinas  excerneret. 

Fffa  V.An 
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V.  An  Account  of  the  Depths  of  (B^in  fallen  from 
April  I,  1711,  to  April  i,  1723.  Ob/erVed 
at  Widdrington  in  Northumbjcrland,  and 
communicated  to  the  ^ubltjher  by  the  (I^Verend 
Mr.  Horsley. 

I  Have  kept  an  cxaft  Account  of  what  Rain  has  fal- 
len the  laft  Year  in  this  Place,  which  I  have  here 
fent  you.  The  weighing  the  VVater  and  reducing  it 
from  Weight  to  Depth  feem'd  pretty  troublefome,  even 
when  done  in  the  eafieft  Method :  To  remedy  this  In* 
convenience  (befides  a  Funnel  and  proper  Receptacle 
for  the  Rain)  I  ufe  a  cylindrical  Meafure  and  Gage. 
The  Funnel  is  30  Inches  diameter,  and  the  cylindrical 
Meafure  exadly  3  ,  the  Depth  of  the  Meafure  is  10 
Inches,  and  the  Gage  of  the  fame  Length,  with  each 
Inch  divided  into  10  equal  Parts  ^  or,  inftead  of  a 
Gage,  the  Inches  and  Divifions  may  be  mark'd  on  the 
Side  of  the  cylindrical  Meafure.  The  Apparatus  is 
fimple  and  plain,  and  it  is  eafy  to  apprehend  the  De- 
fign  and  Reafon  of  the  Contrivance  j  for  the  Diameter 

of  the  cylindrical  Meafure  being  juft  —  of  that  of  the 

Funnel,  and  the  Meafure  exaftly  10  Inches  deep,  'tis 
plain  that  10  Meafures  of  Rain  make  an  Inch  in 

Depth :  one  Meafure,  — :  one  Inch  on  the  Gage,  — — ; 
^  10'  ^  *  100 

and  —  of  an  Inch  on  the  Gage,  ,    c^c.     By  this 

Means  the  Depth  of  any  particular  Qjiiatity  which 
falls,  may  be  fet  down  with  Eafe  and  Exaftncfs,  and 

the 
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the  whole  at  the  End  of  each  Month,  or  every  Year, 
may  be  fuiom^d  up  without  any  Trouble, 

By  the  following  Account  you'll  fee^  that  fome  of  the 
Summer  Months,  particularly  Maj  and  Julj^  were  very 
wet,  and  fome  of  the  Winter  ones  very  dry  ^  fo  that, 
one  with  another,  this  Year's  Rain,  as  far  as  can  well  be 
conjeftur'd,  may  be  look'd  upon  as  a  Medium.  And 
if  fo,  it  differs  not  above  two  or  three  Inches,  from 
the  mean  Quantity  of  Rain  which  falls  at  Upminfter^ 
Parisj  and  Lijle,  oeing  lefs  than  at  UJU^  and  more 
than  at  the  other  two  Places. 

An  Account  of  the  Dejnb  of  Rain  fallen  from  April  i, 

17x2,  to  April  I,  1723. 

Inch. 

In  April 1.015' 

In  May 3,53a 

In  June 2,570 

Injuly 4,3fO 

In  Augujl ^.,132 

In  September     -     -    -    -    -     i|i5S 

ln08ohr ,600 

In  November    -    -     -     -     -     2,^05 

In  December     ^    -     -     -     -     1,780 

In  January  -    -    -    -    -    -     1,225 

In  February     ------    ,485 

In  March ,195 

In  the  whole  Year    -    -    -    2.1,244 


VI.  Pappi 
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VL  Pappi  Alcxandrini  Tropojttiones  dua  genera' 
leSf  quibus  plura  ex  Euclidis  Tori/matis  complex^ 
us  eftj  ^^ituu  a  Firo  DoSliffimo  Rob.  Simfon, 
Math.  ^of.  Glafc.  Fid,  Pappi  prafationem  ad 
Lib.  7.  Coll.  Math.  Apollonii  de  Seilione  ra^ 
tionis  libris  duobus  a  Clarijf.  HiWejo  pramijfam 
pag.  VIII.  ci^  XXXIV. 

Textus  Pappij  qui  in  hac  d^  fequente  Propqfitione  inju^ 
ria  temforis  iruncaius  efi^  hoc  modo  ReJlituenJus  vi* 
detur. 

"  pQ I  duae  reftae  lineae  in  duas  reclas  lineas  fibi  mu- 
•'  lO  tuo  occurrenres  vel  inrer  fe  parallelas  ducanrur,] 
"  &  dencur  in  una  earuin  tria  ^  pundit  [vel  duo,  fi  re- 
fta  in  qua  funr,  parallcla  faerit  alicui  ex  tribus  re- 
liquis]  :  cajcera  vero  punda  pra;rer  unum  ^  tangantre- 
ftam  poiicione  datam,  eciarii  Iioc  quoque  tanget  re- 
ft.im  poficione  daram.  *'  Hoc  aurem  de  quatuor  tan- 
tuui  redis  dicitur,  quarum  non  plures  quam  dure  per 
idem  pundum  tranfeunr.  In  quolibet  vero  propolito 
redarum  nuraero  ignoraiur,  quamvis  vera  fit,  hajuf- 
modi  Propofitio.  *'  Si  quotcunque  redaj  occurrant  in- 
ter fe,  nee  plures  quam  duae  per  idem  pundum  ^  data 
vero  fint  punda  omnia  in  earum  un^,  unumquodquc 

autcai 
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•  TrtApantla]  incerfedionum  fc.  ^  Tsm^ant  reef  am]  t.  e.  unuin  pun. 
^um  tangac  uuam  ahquam  rcctam  poHtigne  daiam^  dc  aiiud  cangat  aU- 
am  pofitione  dacam^  6cc. 


^  autem  pundum  in  alii  tangat  refbitn  pofitlone  da- 
**  tam ;  "  vel  generalius  fie  Si  quotcunque  re6bB  occur- 
rant  inter  fe,  neque  fint  plures  quam  dux  per  idem 
pundum,  omnia  vero  punfta  in  earum  uni  data  finr  ^ 
reliquorum  numerus  erit  numerus  triangularis,  cujus 
latus  exhibet  numerum  punftorum  redam  pofitione 
datam  tangentium  ^  quarum  interfedionum  (i  nulls  tres 
exiilant  ad  angulos  trianguli  fpatii,  [nullx  quatuor  ad 
angulos  quadrilateri,  nullas  quinque,  See.  i.  k.  univer- 
fim,  fi  nullas  harum  interfedionum  in  orbem  redeant] 
unaquaeque  interfedio  reliqua  tanget  pofitione  dataiiu 
Propofitio  prima  in  decern  dividitur  cafus,  monente 
ipfo  Pappo,  quorum  ejus,  in  quo  nullae  ex  quatuor  re- 
dis  funt  inter  fe  parailelas,  neque  redas  pofitione  datasr 
per  data  punda  tranfeunt,  demonftrationem  hie  appo- 
nemus^hic  enim  Cafus  inter  omnes  rnaxime  eft  generalis, 
ejufque  demonftratio  fecundas  propofitionis  demonftra- 
tioni  omnino  eft  necertaria.  (^Fig.  3.  C?*  4.)  Sint  igi- 
tur  quatuor  redae  A B,  AD,  B E,  C £.  Et  data  lint 
tria  punda  interfedionum  A,  B,  C  in  earum  quaiibet, 
reliquarum  vero  interfedionum  D,  E,  F,  una  D  tangat 
redamG  K  pofitione  datam,  alia  E  tangat  redam  If  K 
pofitione  datam  ^  tanget  etiam  reliqua  F  redam  pofitione 
datam.  Ducatur  per  F  reda  MF  parallela  ad  AB^ 
quae  occurrat  ipfis  H  K,  K  G,  C  E,  in  M,  N,  O,  Qpo- 
niam  igitur  data  eft  ratio  HB  ad  BC  dabitur  ei- 
dem  a^ualis  ratio  M  F  ad  F  O,  5c  quoniam  datur  ra« 
tio  AC  ad  A G,  dabitur  eidem  xqualis  ratio  F O  ad 
F  Nj  quare  datur  ratio  M  F  ad  F  N,  igitur  fi  junga- 
tur  r  K,  quae  occurrat  ipfi  A  B  in  L,  dabitut  ratio  H  L 
ad  L  G  i  &  datur  HG  pofitione  Scmagnitudine  j  q^ua- 
re  pundum  L  datur,  &  datum  eft  pundum  K,  igitur 
K  L  pofitione  datur. 

Sit  igitur  H  L  ad  L  G  in  ratione  compofita  ex  ra- 

tionibus  HBadBC&ACadAG,  &  jungatur  K  L, 

erit 
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cnt  hsBC  reda  quam  tangit  punftum  F,  hoc  eft,  fi  du- 
catur/quaevis  C  E,  pofitione  datis  occurrens  in  D  E  & 
3ungantur  AD,  BEfibi  mutuo occurrentes  inF-'re- 
fta  ent  hnea  qua  per  K,  F,  L  tranfit.  Nam  per  f'  du- 
catur  M  F  parallela  ipfi  A  B,  &  quoniam  ratio  M  F 
ad  F  N  compofita  eft  ex  rationibus  M  F  ad  F  O  & 

\n  ^/aV?^'  ^°^^.?'  ^^  rationibus  HE  ad  EC  & 
AC  ad  A  G,  ex  quibus  etiam  componitur  ratio  HL 

^r  A\Ti^.^  'l^P  ut  M  F  ad  F  N,  6c  igitur 
HGadMN.hoceft,  HKadMKutHLadMF: 
Qliare  reda  eft  linea  qu^  per  K,  F,  L  tranGt,  per 
14- 1  aut  32.  6Elem.  ^ 

ExpUcatio  SecuruU  Propojitionis. 

Obfervandum  hie  eft,  Numenim  interfeftionutn,  qua 
in  una  refta  repermntur  in  quicunque  propofita  mul- 

ffn3  w     "  "^'"^^""^  ^  ^"^"^'^  """*  f^nt  inter 

rum:  Nam  dus  m  unico  pundo  fe  invicem  fecant 
tertia  vero  dufta  priores  in  5uobus.  quar4  prioSi' 
tribus  pundis  fe^,  Uc  Et  igitur  numerusinteS 
num  m  tribus  redis  eft  unitas  binario  aufta,  i  "  te^ 
narius ;  numerus  eorundem  in  quatuor  redis  eft  ter- 
nanus  tcmario  auflus  i  in  quinque  vero  redis  eft  S 
timus  pracedens  feu  dnarius  quatemario  audu!  &!" 
in  infanitum  j  Qj,i  numeri,  ut  manifeftum  eft"  trS^ 

terfeftionum,  qus  invemuntur  in  uni  qualibet  reda 
reLTX^urfi""^  ""^"^^^^  nuLro  omS 

nridl?  iS'  """'"'"'  ^""^""^  pundorura  datolSm. 
qui  Idem  eft  cum  numero  interfedionum  in  una TuT- 
VIS  reda^  reiiquus  erit  adhuc  triangularis  c^us^  la 


tus  fc  unitate  deficit  a  latere  prioris,  quod  exhibet  nu- 
merum  omnium  pundorum,  &  proinde  binario  minus 
eft  numero  reftarum  propofitarum.  Et  hie  eft  numerus 
interfeftionum  quas  tangere  redam  pofitione  datam 
Vappus  in  hac  Propofitione  requirit,  quarumque  fi  nul- 
lae  tres  fint  ad  angulos  trianguli  j  (^nullae  quatuor  ad 
angulos  ^  quadrilateri  &  ita  deinceps  -^  unamquamque 
interfedionem  reliquam  tangere  redam  pofitione  datam 
affirmat.  Qiiae  autem  uncis  mdufa  funt,  textui  necefli- 
tate  coadi  adjecimus,  nam  fine  iis  propofitio  vera  non 
eilet  extra  cafum  quinque  redarum. 

Commode  vero  in  duos  cafus  dividitur  propofitio ; 
quos  etiam  aperte  fatis  indicat  Pappus^  qui  Hypothefin 
cafus  facilioris  propofitioni  hujus  generis  univerfalif- 
fimae  fimul  U  elegantiflimaB  prasmittit. 

CASUS  PRIMUS. 

Si  quotcunque  refbe  occurrant  inter  fe  nee  plures 
quam  duae  per  idem  pundum  ^  data  vero  fint  punda 
omnia  in  earum  unSL,  unumquodcunque  autem  pundum 
in  alia  tangat  redam  pofitione  datam  -,  unaquaeque  in- 
terfedio  reliqua  tanget  redam  pofitione  datam.  Sint  e- 
nim  quotcunque  redae,  (Fig.  5.)  ex.  gr.  fex  A  F,  B  G, 
C  H,  D  K,  E  L,  E  A  i  &  data  fint  omnia  punda  in 
carum  un4,  fc  A,  B,  C,  D,  E  ^  omnia  vero  punda  in 
alia  fc.  F,  L,  M,  N,  tangant  redam  pofitione  datam  : 
unaquaeque  reliqua  interfedio  tanget  pofitione  datam. 

Sumatur  enim  quaevis  ex  reliquis  tx.gr.  O,  &  qilo- 
niara  quatuor  funt  redae  O  L,  O  N,  A  N,  A  B,  6C  da- 
ta funt  tria  punda  in  uni  earum  fc.  A,  B,  E,  reliqua 

G  g  g  vero 


«:  IntcUiguntur  etiam  hic  figurx  quarum  laicra  fc  mutuo  dccuflam  D  a^ 
gonalium  infiar,  aeque  ac  casters. 
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veto  praeter  unum  O,  viz«  ip(a  L,  N  tangunt  redampo* 
fitione  datam,  tanget  etiam  O  pofitione  datam  per 
'Pr$p.  I.  Eodem  modo  idem  de  omnibus  reliquis  often* 
decur. 

CASUS    SECUNDUS. 

Caeteris  manentibus  jam  non  (int  omnia  punfta  re- 
ftanx.  pofitione  datam  tangentia  (quorumque  numerus 
binario  minor  eft  numero  reftarum  pr(^ofitanim)  in 
eidem  reda,  fed  nulla  eorum  in  orbem  redeant  ^  often- 
dendum  eft  reliqua  omnia  tangiere  redam  pofitione 
ctatanu 

LEMMA    L 

Si  quotcunque  redse  inter  fe  bccurrant  neque  plu- 
res  quam  duae  per  idem  pundum,  6c  fumantur  qusevis 
redarum,  fit  vero  numerus  interfedionum,  qui  confi- 
citur  fumendo  duo  punda  in  unaquique  redarum  fum* 
ptarumsequalis  numero  harum  redarum  ^  punda  base  in 
orbem  reoibunt.  Nam  quoniam  funt  duo  punda  in  una- 
quique reda,  erunt  ad  minimum  tria  in  duabus  redis^ 
&  quatuor  in  tribus  &  ita  deinceps  ^  femper  fc.  eric 
numerus  pundorum  ad  minimmn  unitate  major  nume« 
ro  redarum  nifi  reda  ultima  tranfeat  per  pundum  pri- 
mum  ^  i.  e;  nifi  redas  in  orbem  redeant,  in  quo  lola 
cafo  asqualis  erit  numerus  pundorum  numera  redarum^ 

LEMMA    IL 

Si  quotcunque  redas  inter  fe  occurrant  neque  plures 
quamituas  per  idem  pundum,  fumantur  vero  quslibet 
iplarum  interfediones^  quarum  numerus  numero  omni* 

lom 
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um  reAarum  squalls  fic^  vel  hx  interieftiones  omncs, 
vel  earum  aliquse,  m  orbem  redibuitf,  £eu  invenientur 
ad  angulos  polygoni  vel  triangulu 

Nam  tres  interfediones  trium  reftarum  font  ad  an- 
gulos trianguli^  fivcro  fint  quatuor  reftas,  Scfuman- 
tur  quatuor  punda,  una  haruin  neceiTario  invenietur 
in  uniquaque  reda  ^  quod  G.  in  uni  aliqua  ex  quatuor 
redis  unum  tantum  inveniatur  pundum,  tria  reliqua  e- 
runt  in  tribus  reliquis  redis,  &  igitur  ad  angulos  tri- 
anguli :  Si  vero  nulla  fuerit  reda,  in  qua  tinuin  dun- 
taxat  pundum  invenitur,  erunt  duo  in  un&quaque  ex 
quatuor  re&is,  5c  funt  quatuor  punAa,  ergo  per  Lem.  i. 
hint  ad  angulos  quadrilateri.  Et  manifeftum  eft  G.  ^e- 
rint  quatuor  reAs,  dc  fumantur  plura  quam  quatuor 
puncSia,  muito  magis  aliqua  eorum  in  orbem  redire. 

Sint  jam  quinque  revise,  &  fumantur  quinque  interfe- 
dtionum  pundla,  dc,  fi  fuerit  aliqua  ex  reikis  in  qua 
nullum  invenitur  puniftum  ex  lulce  quinque,  erunt 
omnia  quinque  in  quatuor  reliquis  rc&is-,  Si  vero  fue- 
rit aliqui  n  <St  1  in  qui  unum  dunbxat  invenitur  pun* 
(ftiim,  erunt  reliqua  quatuor  pun&a  in  reliquis  quatuor 
re  6tls  ^  igitur  in  utroque  cafu  pun&a  aliqua  erunt  ad 
angulos  trianguii,  vel  quadrilateri,  per  praecedentem  ca- 
fum :  Si  autem  nulla  fuerit  reAa  in  qua  vel  nullum  vel 
unicum  invenitur  pundlum,  erunt  duo  in  uniquaque 
ex  quinque  redlis,  6c  funt  quinque  punifta,  ergo  per 
Letn.  I.  lunt  ad  angulos  quinquelateri.  Eodem  prorfus 
ratiocinio  oftendetur  in  tex  red:is/&ita  in  infinitum. 

In  Ftg.  6.  funt  odo  re^,  6c  odo  fumuntur  puni^a, 
quorum  quatuor  in  orbem  redeunt. 

Hifcepraemiffispropofitio  hoc  modo  demonftratun  Pri- 
mo  fint  quinque  reda:  (Ftg.  7.)  A  D,  A  E,  B I ,  C  G,  D  H, 
6c  demptis  puniftis  datis  in  una  rcdarum,  viz- A,B,C,D, 

G  g  g  2  reliqua 
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reliqua  crunt  fex  pundla  E,  F,  G,  H,  K,  L,  in  qua- 
tuor  reCtxSj  &  tria  horum  (nam  latus  numeri  triangu- 
laris 6  eft  3)  quae  iion  funt  ad  angulos  trianguli,  a  tri- 
bus  fc  redlarura  propofitarum  contenti,  ex.  gr.  E,  F,  G, 
tangant  redam  pofitionc  datam  ;  oftendendum  eft  reli- 
qua tria  K,  H,  L  etiam  tangere  redam  pofitione  datam. 
Qjioniam  igitur  funt  quatuor  redx  A  E,  B  F,  C  G, 
DF,  &  tria  intcrfeftionum  punda  in  ipfis  fumantur, 
viz.  E,  F,  G ,  erit  una  aliqua  harum  reiftaruin  in  qui  nc- 
ceffario  invenietur  unum  tantum  exhifce  tribuspunciis^ 
nam  fecus  erit  vel  aliqua  in  qua  nullum  eft  pundtam, 
&  proinde  crunt  tria  puncia  in  tribus  reliquis  rcdis, 
i.  e,  ad  angulos  trianguli  contra  Hypothefm  ^  vel  e- 
runt  ad  minimum  duo  puncfta  in  uniquaque  quatuor 
reiSarum,  &  igitur  quatuor  elTent  ad  minimum  punc^i ; 
fed  (unt  tantum  tria  j  quare  necerte  eft  elTe  aiiquam  re- 
dam  in  qua  unum  tantum  invenitur  pundam :  Sit  h^c 
reda  A  E,  in  qua  fc  eft  pundum  E,  ergorcliqui  duo 
F,G,  lunt  in  reliquis  tribus  redis  BF,  CG,  DF-, 
igitur,  quoniam  dantur  tria  punda  B,  C,  D,  reliquuni 
pundum  L  in  iftis  tribus  rcdis,  tangit  redain  pofitione 
datam  per  primam  Propofitionem :  Sumatur  nunc  G  ¥j^ 
reda  fc.  ex  hifce  tribus  quae  tranfit  per  pundum  E  ia 
quarti  reda,  &  omnia  punda  in  hie  reda  G  E  tangent 
pofitione  datam.  Qpare,  per  cafum  primum  hujus  pro- 
pofitic^^s,  reliqua  punda   K,  H  tangunt  redam  pofi- 

S  rK  i  ;m  ?ex  reds  (Fig.  8.)  A  E,  A  F,  B  G,  C  H,  D  K, 

y.  I,.  5  !v  J.  Miptis  quinque  datis  pundis  A,B,C,D,  E,qua2 
rnt^n  ^"Auftirum,  reliqua  erunt  decern  punda  F, 
C,  H,  K,  i  ,  .nI,  N,  O,  P,  CL  i^  quinque  redis  \  Z<  ex 
I'v  '  .  hc(i  qj.i^uor  horum,  qux  non  in  orbem  redeunt, 
trip/;  '■:♦  i^diim  pofitionc  datam  ^  fint  hse,  F,  G,  H,  K  ^ 
^C  •;^'  '  v:\\\\\\  cU  reliqua  kx  L,  M,  N,  O,  P,  ci 
tangtre  rcvlt.:ii  [Miitionc  Jitati?. 

Qjjoniam 


Quoniam  igitur  fumuntur  quatuor  punifta  interfeftio- 
num  F,  G,  H,  K,  in  quinqae  rec^is  A  F,  B  G,  C  H, 
D  K,  E  L  •,  erit  una  aliqua  rcda  in  qua  unum  tantum 
ex  hifce  puni^is  repcritur ,  nam  fecus  erit  vel  aliqua  in 
qua  nullum  eft  pundlum,  &  proinde  quatuor  pund:a  e- 
runt  in  quatuor  reliquis  redis,  &  igitur  aliqua  eorum 
in  orbem  redibunt  per  Lem.  a.  contra  hypothefin  :  vel 
erunt  duo  ad  minimum  pundla  in  unaquaque  quinque  re- 
iSarum,  &  ita  elTcnt  quinque  ad  minimum  pundla  5  fed 
funt  tantum  quatuor,  qua  re  neccfle  eft  efle  aliquam  re- 
ftam  in  qui  unum  tantum  invenitur  punftum  j  fit  hsec 
A  F  in  qua  fc  eft  punftum  F  ^  ergo  reliqua  tria  G,  H, 
K  funt  in  reliauis  quatuor  reftis  B  G,  C  H,  D  K,  E  L, 
&C  dantur  punfta  B,  C,  D,  E  ^  ergo  per  priraam  partem 
luijus  demonftrationis  reliqua  tria  punfta  in  his  qua- 
tuor reftis,  fc.  L,  P,  CL,  tangunt  reftam  pofitione  datam. 
Sumatur  nunc  B  F,  refta  fc*ex  hifce  quatuor,  quse  tranfir 
per  punftum  F  in  quinta  reda  ^  6c  omnia  punda  in  hac 
refta  B  F^  tangent  reftam  pofitione  datam :  Qpare  per 
Cafum  primum  hujus  Propofitionis  reliqua  punfta  M, 
N,  O  tangunt  reftam  pofitione  datam.  Eodem  prorfus 
modo  demonftrabitur  Propofitio  in  feptem,  ofto,  Sic. 
reftis  in  infinitum,  ut  patet, 

Qyiod  autem  conditio  uncis  inclufa  in  hac  propofitio- 
ne  omnino  fit  neceflTaria,  patet  in  his  duobus  exemplis^ 
idem  vero  univerfaliter  praecedcntium  ope  demonftrari 
pot  eft. 

His  adjecit  ClariJJimus  ?rofeJ[fhr  Porifmata  duojequentta 
primi  Libri  Pori[matum  Euclid  is  a  fe  qitoque  reflituta. 

Porifma  primum.  Lib.  1.  Porifmatum  EncUdis^  quo.l 
fervavit  Pappus  Alexandrinus  in  prcefatione  ad  Lib.  7. 
Math.  Coll.  Vid.pag.  xxxv.  Ejufd.  Pnef. 

Si  a  duobus  punftis  datis  infleftantur  dua  rcft;u  a«l 
reftam  pofitione  datam,  abfcindat  autem  earum  una  a 
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rcda  pofitione  data  fegmeotum  dato  io  ei  pitfiSo  adja- 
censy  auferet  etiam  akera  ab  alii  refta  fi^tncntum  da- 
tarn  babens  rationem. 

Sint  enitn  duo  punda  data  D«  C,  (Rg.  9O  a  quibus  ad 
pofittoue  datam  A  B  infledancur  D B,  C  B ^quarum  una 
D  B  abfcindat  a  pofitione  data  E  F  fegmeotum  K  M  adja- 
ceiis  dato  pundo  M :  Oftendendiun  eft  alteram  CB  au- 
ferre  ab  alii  quadam  reda  fegmeotum  daCam  habeas 
rationem  ad  ipuun  K  M« 

Junda  C  D  occurrat  pofitiooe  datis  A  B,  E  F  io  A, 
F  puodisy  quae  proiode  data  eruot.  A  pundo  K»  in  quo 
inflexa  B  D  occurrit  ipfi  E  F,  ducatur  K  H  parallda  ad 
A  D,  5c  occurrens  alteri  inflexse  B  C  io  H,  ipfi  vero  B  A 
in  N«  Qjioniam  igitur  dantur  punda  A,  D,  C,  dabitur 
ratio  A  D  ad  D  C,  6c  igitur  ratio  N  K  ad  K  H ;  quare 
fi  jungatur  E  H  occurrens  ipfi  A  D  in  G,  dabitur  ratio 
AFadFGi  fed  datur  AF,  quare  &  FG  datur,  & 
pundum  G  9  dc  datum  eft  E,  quare  E  G  pofitione  &c 
magnitudine  datur  ^  &c  datur  E  F,  quare  ratio  £  F  ad 
E  G  datur  j  &  duda  M  O  per  datum  pundum  M  pa- 
rallela  ipfi  A  D,  dc  occurrens  E  G  in  O,  dabitur  M  O 
pofitione,  &  ideo  pundum  O  j  &  propter  parallelas  M  O, 
FG,KHeftMKadOH,  ut  E  F  ad  E  G,  qu»  fuot 
in  data  ratione.  Igitur  reda  B  C  au&rt  a  redi  E  G 
pofitione  data,  fegmentum  O  H  dato  pundo  O  adjaceos, 
in  dati  ratione  ad  fegmentum  M  K.    i2*  £•  D. 

Componetur  vero  ita,  fiat  A  F  ad  F  G  ut  A  D  ad 
D  C,  6c  junda  E  G,  per  M  ducatur  M  O  parallela  ad 
AD,  oftendendum  eft,  fi  a  pundis  D,  C  infledantur 
ad  AB  quaevis  DB,  CB  abfcindentes  ex  ipfis  EF, 
EG,  fegmenta  MK,  OH  pundis  M,  O  adjacentia, 
fore  ipfa  in  data  ratione  E  F  ad  EG,  feu,  quod  idem 
eft,  effe  jundam  H  K  parallelam  ipfi  A  D  j  hoc  vero 
videtur  omiifum  fuifTe  ab  Euclide^  utpote  quod  tribus 

verbis 
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verbis  indirefie  demonflrari  poflit ;  Pappus  autem  in 
Lem.  i^.  ad  Porifmata,  duas  direftas  ejufdem  demonflra* 
tiones  afFert,  quarum  fecundam,  quse  paululutn  eft  cor- 
rupta  apud  Commandinumj  hie  fubjungemus  integritati 
fuas  reftitutam. 

ViJ.  Pap.  LiS.  j.fol.  %^9.  pag.  frier. 

Per  Compojitam  vera  proporttonem  hoc  pa3o. 

Qjioniam  eft  ut  AF  ad  FG  ita  AD  ad  DC  (Vid. 
fig.  Papp.  fol.  2^B^a^.po/f.  vel  fig.  noftr.  9.)  con- 
vertendo  erit  ut  G F  ad  F  A  ita  C D  ad  DA,  &  cora- 
ponendo,  permutandoque  &  convertendo  ut  A  D  ad  DF 
ita  AC  ad  C  G.  Sed  proportio  A  D ad D F  cotnpofita  eft 
ex  proportione  A  B  ad  B  E,  [&  E  K  ad  K  F,  &  propor- 
tio A  C  ad  C  G  compofita  eft  ex  proportione  A  B  ad 
B  E^  dc  proportione  E  H  ad  H  G,  Proportio  igitur  com- 
pofita ex  AB  ad  BE  &  EK  ad  K  F  eadem  eft,  quas 
componitur  ex  A  B  ad  BE  6c  E  H  ad  H  G.  communis 
auferatur  ratio  A  B  ad  B  E,  reliqua  igitur  E  K  ad  K  F 
eadem  eft  quae  E  H  ad  H  G  ^  quare  HK  ipfi  A  Gparal- 
lela  eft. 

Parifina  Secundum.  Quod  pundum  illud  tangit  re- 
dam  pofitione  datam.  Secundum  Porifma  videtur  fe- 
quenti  modo  explicandum  efk. 

Si  a  duobus  pundis  datis  C,  G  (Fig.  10.)  ducantur  duas 
reftae  C  B,  G  D  occurrentes  duabus  redis  pofitione  datis 
A  B,  E  D,  fitque  refta  D  B  punfta  interfeftionum  jungens 
paralleia  ipfi  C  G,  quae  per  datum  punftum  ducitur,  in- 
terfeftio  K  dudarum  tanget  reftam  pofitione  datam. 

Occurrant  enira  pofitione  datae  fibi  mutuo  in  H,  dc 
junfta  K  H  occurrat  C  G  in  F  &  B  D  in  M.  Igituc 
propter  parallelas  eft  A  E  ad  E  F  (ut  B  D  ad  D  M  hog 
eft)  ut  CG  ad  GF,  &  igitur  AE  ad  CG  ut  E  F  ad 
G  F,  datur  itaque  ratio  E  F  ad  G  F,6c  datur  E  G,  quare 

Dun- 
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^\m6kum  F,  &  datur  punftum  H,  quare  H  F  pofitio- 
«e.  Sit  ita<iue  ut  A  E  ad  E  F  it.a  C  G  al  G  F,  &  jun- 
■fta  H  F  erit  refta  quam  tangit  punftUm  K  j  hoc  eft 
dufta  quaevis  G  D,  occurrens  ipfi  F  M  in  K,  erit  refta 
linea  quas  per  C  KBtranfit,  nam  eft  D  Bad  D  M  ut  AC 
ad  E  F,  hoc  eft  ex  con(\rudioDe  ut  C  G  ad  G  F,  quare 
DBadCGut(DM  ad  GF  hoceft  ut)  DKadKG, 
&  igitur  eft  C  K  B  refta  linea. 

Pappus  idem  aliter  demonftrat  in  i^  Lemmatey  quod 
hoc  mode  debet  legi :  fc  Ducatur  per  G,  (Ttd.  Ftg, 
Pap.  foL  n9.pag,poft,  vel  Fig.  noftr.  la)  refta  linea 
G  L  parallela  D  E,  &  junda  H  K  ad  L  producatur. 
Qjioniam  igitur  eft  ut  A  E  ad  E  F  ita  C  G  ad  G  F, 
&  permutando[A  E  ad  C  G  ut  E  F  ad  G  F]  j  ut  autein 
A  E  ad  C  G  ita  eft  E  H  ad  G  L,  «^  quod  du«  duabus 
font  parallelas.  Ut  igitur  E  F  ad  F  G  ita  E  H  ad  G  L, 
atqueeft  EH  parallela  ipfi  G L,  ergo  rcda  linea  eft 
qua! per  HKL F  tranfit. 


*pud  du*  duaiut  fmtparalkU,  fc.  A  E  ad  D  B,  k  G  L  ad  D  E.  unde 
t^\  »!»  DB  «  E  H  ad  D H,  &  eft  DB  ad  CG  (ut  D  K  ad  K G.  L  <uTu! 
DHadLG,  ergoper»i,5.  eftAEadCGutEHadCL. 


VI  r.  Ih 
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Vn.  I>e  Glohulorum  San^uineorum  magnitudinc ^ 
<!rc.  ex  EpiJiolaD.  Antonii  a  Leuuenhock 
ad  Jacobum  Jurin,  M.  7).  (^  S.  Seer. 

Delphis,  19  Martiij  1723. 

EX  tuis  litteris  intellexi  inventam  tibi  rationein  c/Ie, 
qua  diametros  globulorum  fanguincoruai,  aliarum- 
que  minutifTimarum  rerum,  certo  cognofccre  po/Hs,  a- 
deo  quidem  uc  deprehenderis  diametrum  gloDuli  fan- 

guinei  cum  parte  lati  poUicis  magnitudine  con- 
venire. 

Hoc  ego  inventum  cum  legerem,  fumma  voluptate 
affedius  iiim  ;  ftatimque  flc  mecum  ratiocinabar :  ft 
1940  globulorum  fanguineorum  diametri  lato  poUici 
longitudine  reipondent ;  adhasc  fi  corpora  inftar  globi 
rotunda  earn  ad  invicem  proportionem  habent,  quam 
habec  numerus  cubicus  ad  fuum  axem,  ficut  a  Geome- 
tris  traditur  ;  fcquirur  corpus,  quod  ex  7301384000 
globulorum  conjundlione  componicur,  baud  majus  efle 
corpore  globofo,  cujus  axis  latum  pollicem  longitu- 
dine adsquet, 

Et  quia  de  examinando  denuo  (anguine  me  rogave- 
ras ;  meum  ipfius  &  duarum  prsterea  perfonarum  fan- 
guinem  vilu  cxploravi :  planeque  comperi  4  diametros 
globulorum- languineoriun,  uti  Icripfifti,  convenire  cum 
diametro  *  fili  argentei,  quod  mihi  mittere  dignatus  cs. 
Id  folum  dicere  habeo,  quod  globulos  quolclam  fan- 

H  h  h  guineos, 


•  lln^us  fli  argentei  diametri  485  pollicem^  five  duoiUcimam  pedis  Loudinen- 
fs  Jaricm,  conficielAnt '^  quod  compertnm  fiitrar  per  Methodnm  m  *iciis  Phk^ 
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guineos,  fed  perpaucos,  vifu  perdcperim ;  quorum  qua* 
ternae  diamccri  diametrum  fill  argencei  longitudine  ali- 
quatenus  excedebanc.  Verum  conjiciebara  globulos 
illos,  quos  ex  poUicc  per  acus  pundionem  eduxeram, 
&  adhuc  calcn tes  vitro  imponebam,  a  rotunditatc  fi- 
gurse  nonnihil  dcfcivilTc  ad  figuram  planam. 

Hoc  eciam  addere  habco,  prxterquam  quod  gravis 
mea  fened;us  vifiii  non  incommodare  non  poflir,  o- 
culum  dextrum,  magno  incommodo  meo,  aliquantum 
mihi  caligare.  Id  vero  hinc  accidere  puto,  quod  plu- 
res  globuli  fanguinci,  in  humorc  cryftallino  innatan- 
tes,  ante  vilum  meum  vagentur:  quorum  alii  nullo  vol 
confufb  ordine  inter  fe  conjundJi,  alii  feorfim  fluitan- 
tes,  imagincm  quandam  mibeculae  in  oculo  meo  cf- 
fingunt.  Cum  autem  plerumque  utar  oculo  dextro, 
finiftrum  enim  inter  fpeculandum  facile  claudo,  hinc 
obtufior  mihi  viliis  eft  quam  efle  (blebat. 

Haud  ita  pridem,,  Iciiicet  Januario  nuper  ciapfb, 
circa  magnum  illud  &C  neceflarium  organum,  quod 
diaphragma  vocitamus,  vehcmcnti  (urn  raotu  corrcp- 
tus  ;  adeo  quidem  ut  adftantes  non  parum  turbarcntur. 
Cum  motus  remittcret,  &  niorbi  illius  nomcn  exqui- 
rerem,  Mcdicus,  qui  aderat,  cordis  eflc  palpicationcm 
re(pondit.  Ego  verb  Medicum  falli  ccnfebam  ;  licet 
cnim,  durante  motu,  pulfum  arterias  fxpius  manu  cx- 
plorarem^  nuUam  pulfus  accelerationem  perccpi.  Ve- 
hemens  ille  motus,  per  intervalla  recrudefcens,  trcs 
circiter  dies  duravit ;  quo  tempore  ftomachus  mihi 
&  intcfcina  in  officio  motuque  celTabant ;  mortcmquc 
pro  foribus  cffc  ccrtiffime  credebam. 

Ego  vero  obftrudtionem  in  diaphragmatc  hxrcrc 
judicabam,  non  minorem  nummo  impcriah. 

Addis  in  cpiftola  tua,  pro^nobilis  Dominc,  quoci  o- 
anum  cxterminarc  (ludeam  ;  ad  quod  lalva  p^icc  ro- 
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ipondeO)  iflam  meum  conatum  non  efTe  nuperutn  vel 
novclhim,  fed  me  ante  xy,  drampiias  annosin  tUa^- 
vertendo  laborafle ;  eo  quod  opinio,  quas  geueratio* 
ncm  ab  ovario  arcellit,  niihi  prorfus  infalfa  videatur. 
Ego  a  permultis  modo  annis  turn  aliorum  animalium, 
turn  avium  atque  pifcium,  mafculina  (emina  examtnare 
fbleo :  quod  potiflimum  fiib  iftud  tempus  quotannis 
iacio,  cum  pifces  ova  fiia  emictunt :  Plerumque  autem 
comperi  (emen  mafculinum  innumerabili  fcatere  co- 
pia  exiguidimorum  animaiculorum ;  ex  iifque  potifli- 
mum componi.  Quare  pro  certo  ftatui,  minuti(7tnfa 
ilia  animal cula  in  iftius  geneiis  animalia,  unde  exorta 
funt,  crefcendo  evadre.  Anguillas  tamen,  fquillas, 
pifces  conchatos,  &  varias  mulcas  excipio  ;  quas  om- 
nes  funt  femella;,  &  frudius  edunt,  hac  in  parte  con- 
venientes  cum  frudlibus  arboreis :  quorum  in  femini* 
bus  Plantulas  delitefcere  comperimus  ;  qua^  vice  maf- 
culinorum  feminum  fruifhis  iterum  proferent,  fruc^ibus 
illis  congeneres,  ex  quibus  femina  jam  di<^a  exorta 
fuerunt. 
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VIII*  Some  Amendments  and  Additions  to  the  Ac^ 
count  of  Things  found  under  Ground  in  Lincoln^ 
(hire,  in  the  Tranfadtions  of  May  and  June, 
An.  Dom.  1702,  Numb.  279.  Se<St.  4,  j, 
%  Mr.  Ralph  Thoiesby,  F.  (^^^  S. 

WHEREAS  in  the  Paper  aforefaid,  pag.  11 57. 
lin.  35.  and  pag.  1158.  lin.  15,  16.  there 
is  fome  Difference  betwixt  the  Accounts  of  the  Depth 
of  the  Things  found  ^  that  in  the  Letter,  Se8.  5,  ac* 
counting  it  to  be  about  8  or  lo  Foot,  and  that  in  the 
Letter,  Se3.  4.  to  be  ix  or  14  Foot  deep  j  the  Reader 
may  pleafe  to  underftand,  that  the  Depth  was  not 
meafur'd,  but  conjeftur'd,  and  accounted  for  according 
to  the  Relator's  beft  Remembrance.  That  which  makes 
the  Depth  the  greater  being  that  of  SeSi.  4.  (drft  plar 
eed,  but  kft  wrote)  was  wrote  upon  Information  (but 
by  Conjefture  alfo)  of  another  that  lived  near  the  Place, 
and  view'd  it  often^  But  the  Difference  may  eafily  be 
accommodated  or  falved,  by  fuppofing  fwhich  will  not 
be  far  from  Truth)  that  when  the  Labourers  or  Di- 
kers  firft  difcovered  and  encountred  the  Jetties  and  o- 
ther  Things  there  found,  it  might  be  about  the  Depth 
of  8  or  10  Foot  •,  but  the  Bottom  of  them,  when  they 
ramc  to  be  all  taken  up,  might  be  at  the  Depth  of  a- 
bout  IX  or  1 4  Foot,  as  in  the  other  Relation^ 

Take  notice  alfo,  concerning  what  is  did  pag.  1 1 59. 
fi».  14.  that  fome,  and  thofe  very  judicious  Perfons, 
fay,  that  the  Stones  which  the  Speftators  faw  at  the 
Bottom  cf  Hammon  Reck^  were  fuch  as  the  Dikers  had 

fiift 
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firft  thrown  out,  (when  they  were  taking  up  the  old 
Goat)  and  were  fallen  in  again.  But  tliat  it  was  a  hard 
and  firm  Soil  is  certain  j  and  probably  that  on  which 
the  famous  Steeple  oiBoftan  ftands.  See  the  Record  of 
the  Foundation  of  tlie  faid  Steeple  in  the  Pbilofopbical 
Tranfaffionsy  Numb.  223.  pag.  243. 

The  Form  of  the  Shoe  Soles  found  at  Spalding  was 
after  this  Manner,  (^'^.  Fig.  11.)  each  Foot  had  its  pro- 
per Shoe :  This  was  for  the  right  Foot, 

Now^  by  fome  Paflages  in  Hiftory,  it  may  proba- 
bly be  conjedured,  when  thofe  Shoe  Soles  were  left 
there,  and  how  long  it  may  be  fince  that  Atterration, 
that  makes  the  prefent  Country,  began.  Take  an  In^- 
ftance  or  two. 

In  Sriw's  Chronicle,  ad  An.  1465.  we  read  of  a  Pro- 
clamation againft  the  Beaks  or  Pikes  ofShoone,  or  Boot?, 
that  they  (hould  not  pafs  two  Inches  upon  Penalties 
there  mentioned.  And  by  other  PafFages  in  Hiftory 
it  appears,  that  thofe  Pikes  of  Shoes  were  before  that 
time  exceeding  long,  and  held  up  by  Chains,  that  they 
might  not  hinder  the  Wearers  going  j  which  Chains  or 
Ligaments  were  fometimes  of  Silver,  if  not  of  Gold, 
that  they  might  be  rich,  as  well  as  ornamentaL  The 
other  Inftance  is  this* 

In  Melcbior  Adamus"^  Life  of  Conrad  PMcan^  at  the 
Bottom  of  Page  263.,  in  the  OEiavo  Edition,  there  is 
this  Paffage.  Illo  ipfo  tempore  (yis^.  An.  1484.)  mitites 
ex  Flandria  rtverfi  multa  nova  introduxerunty  nempe 
variegatas  caligas^  ^btufos  calceos^  qui  antea  acuti  ge- 
fiabantur  a  viris  d^  mulieribus  Jimul  quoque  novum  fan^- 
daliorum  genus  obtufum^  quod  vocabant  I^AtltOff (CH)  q^^* 
bus  fuos  etiam  parentes  usi  conjpexity  omijjis  paulatim 
calopodiis  ig)Oljr£f)Ui)  diesis  :  qu^  quidem  novitates  inte^ 

tim  immcnjwn  creverunt^ 

Nov/ 
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Now  by  this  Account  it  appears,  that  it  is  not  much 
above  200  Years  fince  thofe  Shoes,  before  defcribed. 
were  worn ;  and  confequently  it  cannot  be  much  Ion* 
ger,  fince  the  Earth  hath  been  raifed  there  to  the  Thick- 
nefs  before  mentioned,  vix^  of  10  or  12  Foot^  and 
fince  Bicker  Haven  grew  up  to  be  (as  now  it  is)  higher 
Land  than  the  Country  on  each  Side  of  it.  By  which 
may  be  conjeftured,  what  a  Change  a  Century  or  two 
more  may  make  in  the  Out-falls  of  the  Rivers  of  Wi^ 
tbam^  Welland^  Vyne  and  Oufe\^  and  confequently  the 
Neccffity  of  taking  fome  other  Method  for  preventing 
the  impendibg  Mifchiefe,  which  threaten  the  Naviga- 
tion of  the  faid  Rivers,  and  thofe  who  have  Eftates 
and  Interefts  in  the  great  Level  of  the  Fens,  and  are 
concerned  about  the  Draining  of  them. 


IX.  An  Account  of  a  monftrous  double  !Birth  in  Lor- 
rain.  Communicated  to  the  Tublijher  by  Mr.  Co* 
lin  Mac  Laurin,?ro/.  Math.  Abrcdon.  ^  S.  S. 

IThe  Underwritten,Surgeon  in  Ordinary  to  his  Royal 
Highnefs  the  Duke  of  Lorrain^  certify,  that  on  the 
\7i^oi  December^  1722,  I  went  by  his  Orders  to  Damp 
Retry  la  Pucelle^  to  (ce  there  Sebajlsaua  Camus^  aged  44 
Years,  delivered  on  the  24th  of  the  faid  Month,  being 
Cbrijimas  Eve,  about  eight  o'Clock  in  the  Evening,  of 
two  Children,  or  Twins,  joined  together  in  the  Man- 
ner as  appears  by  the  Draughts,  (Fig.  i,  3.)  viz. 
There  is  one  Head,  one  Neck,  one  Breafl,  one  Abdo- 
men^ and  two  Hands  on  one  Side ,  and  there  are  as 
many  Parts  on  the  other  \  the  whole  being  well  pro- 
portioned and  plump,  joining  together  by  the  Belly, 
which  is  common  to  both,  fo  that  one  of  the  Heads  is 
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in  the  Place  where  the  other's  Feet  fliould  be,  and  the  o* 
ther  Head  is  in  its  natural  Place  ^  they  have  but  two  Legs 
for  both  of  them,  which  feem  to  arife  from  the  tranfverfe 
Apopbyfss  of  the  Vertebra  oiiht  Loins  on  one  Side^  and 
from  the  oppofite  Region  of  the  Loins,  comes  out  a  Leg 
ending  with  a  Joint  which  bends  forwards,  and  at  the 
the  Extremity  forms  a  fmall  Stump,  like  a  Finger,  arti- 
culated by  Gingfymtis.  There  is  but  one  Fundament  for 
both,  by  which  thev  void  their  Excrements^  they 
have  but  one  Navel-ftring,  and  the  Parts  proper  to  the 
Female  Sex  are  alfo  fingle':  They  eat  and  drink  with 
their  Mouths  feverally,  and  while  the  Bread  is  given 
to  one,  the  other  cries  for  it :  Thejjr  fleep  and  are  a- 
wake,  fometimes  both  at  the  fame  time,  fometimes  fe- 
parately.  Each  of  thefe  Children  has  been  baptized : 
one  of  them  is  fomewhat  plumper  than  the  other, 
which  is  more  puny,  and  not  fo  frefli-colour'd.  The 
Head  of  the  one,  which  is  a  little  bigger  than  that  of 
the  other,  came  firft  to  the  Birth,  the  two  Arms  ly- 
ing on  the  Breaft  followed  next  ^  the  Legs  lay  on  the 
Sides  of  the  Breaft  of  the  Second  ^  the  opp jure  Leg, 
which  is  (ingle,  was  extricated  afterwards  \  laft  of  all, 
the  Arms  of  the  fecond  Child,  being  ranged  on  the 
Side  of  its  Head,  made  it  eafy  for  the  reft  to  come 
out.  The  Bodies  of  both  thefe  Children  make  no  more 
in  Bulk  than  that  of  one  ordinarily  does. 

It  is  obfervable,  that  the  Mother  can  aflign  nothing 
that  had  had  any  relation  to  this  Event,  during  the 
Time  of  her  Pregnancy. 

I  am  juft  now  informed,  that  both  thefe  Children 
are  equally  well  in  Health, 

Nancy,  the  7  \Jl  of  January, 

r  K  V  R  Y. 
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B^  another  Account  communicated  to  the  Royal  So- 
ciety, TPff  are  inform^d^  that  thefe  Children  lived  two 
Months  after  the  Birth. 

Fig.  I.  Reprefents  the  fore  View  of  the  Twin?. 

2.  Their  Back-part. 
3,  C^  4.  The  Skeleton. 

5.  The  Breafts  and  Abdominal  Mufcles,  after 

the  external  Teguments  were  removed. 

6.  Part  of  the  Vifcera  of  the  Af^dowen. 

7.  The  Urinary  and  Genital  Parts. 

The  two  firjl  Figures  were  drawn  in  their  Life-time^ 
and  the  five  following  were  taken  after  their  Deaths  by 
Order  of  his  Royal  Highnefs  the  Duke  ^/Lorrain. 


X.  Ob/erVations  and  Experiments  on  the  Sal  Ca- 
tharcicum  Amarum,  commonly  called  the  Ep- 
fom   Sale.     (By  Mr.  John  Brown,    Chym'iji^ 

THAT  the  Salt,  of  late  Years  diftinguifliei  by  the 
Title  of  Sal  Catbarticum,  is  made  from  wh  it,  at 
the  Salt  Works,  is  called  Bittern,  is  pretty  commonly 
known-,  but  the  particular  Manner  how  thi^  Bittern 
is  produced,  and  from  it,  thefe  Salt?,  hi?  not  vet,  as 
I  know  of,  been  communicated  to  the  WorLl.  in  fuch 
a  Manner,  as  to  become  intelligible.  And  the  Oppro- 
brium unjuftly  caft  upon  the  Silt,  of  its  being  a  cm^w- 
terfeit  Epfom  Sak^  or  fomcthing  made  in  I.nitition  oi 
it,  or  common  Salt  dilfolved  and  rccryftalizcd,   ius 
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very  much  funk  its  Efleem  among   the  Learned  in 
Phvfick. 

By  the  Account  M.  BoUuc  gives  no  longer  ago,  than 
in  the  Hiftory  of  the  Royal  Academy  of  PariSj  for  the 
Year  1718,  I  find  he  did  not  fucceed  accdrding  to  his 
Wifti  in  the  Experiments  he  try'd,  to  find  out  what 
this  Salt  was  made  from,  juftly  grounding  his  Reafons 
for  its  not  being  all  made  from  the^yZwiWaters,  or  other 
Springs  that  afford  bitter  purging  Waters,  becaufe  of 
the  large  Qiiantities  confum'd,  and  the  Cheapnefs  of  its 
Price,  After  all  his  curious  Endeavours,  it  ftill  re- 
mained a  Secret,  until  the  Information  he  received  from 
hence  by  Dr.  Mendex^  whofe  Account  is  as  follows, 
though  verv  imperfeft.  It  comes,  fays  he,  from  Le- 
mington  and  Fcrtfea^  both  in  Hamfflnre^  where  from 
Heaps  of  foflile  Salt,  there  runs  a  faltifli,  bitter,  iharp, 
and  pungent  Liquor,  One  would  judge  by  itsBrackilh- 
nefs  and  Bitternefs,  that  it  contained  two  Kinds  of  Salt, 
the  one  a  Sea  Salt,  the  other  a  bitter  Salt.  To  feparate 
thefe  Salts,  they  caufe  this  Liquor  to  run  through  hol- 
low Drains  on  the  Ground  •,  there  it  gets  together,  and 
condenfes  into  Salt  -,  this  they  put  into  a  large  VeffeU 
with  a  great  Quantity  of  common  Water,  and  boil  it 
as  long  as  is  fufficient  to  diffol ve  it ;  then  they  let  it 
cool  and  fettle  for  feveral  Days.  The  Water,  im- 
pregnated with  the  Sea  Salt,  which  is  the  heavieft, 
links  to  the  Bottom  of  the  VelTcl  with  the  earthy  Parts, 
and  the  Water  impregnated  wiih  the  bitter  Salt,  which 
is  the  lighteft,  fwims  at  Top.  They  take  oflF  this  up- 
per Liquor,  as  long  as  it  retains  its  bitter  Tafte,  without 
any  Pungency  i  afterwards  they  boil  it  in  one  or  two 
Waters,  then  evaporate  it^  and  it  yields  white  and  tranf- 
p^rent  Cryftals,  which  are  the  counterfeit  Epfom  Salt. 

I  i  i  What 
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What  Experiments  M.  Boldue  made  with  the  JBif- 
tern^  fent  him  by  that  Gentleman^  I  do  not  remember 
to  have  met  with,  in  any  of  the  fucceeding  Memoirs. 

Dr.  Seippj  in  his  Defcription  of  the  Pjrmant  Waters, 
Page  127,  fays,  that  the  common  Englijb  purging  Salt, 
which  is  fold  in  great  Quantities  in  Germany^  under 
the  Name  of  Epfom  Salty  is  not  prepared  from  the  J^- 
fom  Waters,  but  is  made  in  London  from  common  Sea 
Salt,  and  Oil  of  Vitriol. 

In  the  fame  Page  he  fays,  that  the  Salt  obtained  from 
the  Pyrmont  Waters  will  part  with  its  own  acid  Spirit, 
upon  pouring  on  the  01.  Vitriol,  which  the  Sal  MiraMe 
and  the  Engltjb  purging  Salt  will  not.  By  this  Means 
he  diftinguifhes  the  firll  Salt  from  the  two  lafh 

Dr.  Quinee^y  in  his  Pr^leSiones  Pharmaceutical  pub* 
lifli'd  fince  his  Death,  fays,  there  hath  lately  been  con- 
trived a  Salt  from  the  Mineral  Purcing  Waters,  made 
by  Evaporation,  Filtration,  and  Cryftalization.  It 
was  firft  entitled  Sal  MirabiUy  or  Sal  Catbarticum  Ama^ 
rum  5  but  it  is  now  fo  fcandaloufly  counterfeited,  that 
it  is  little  elfe  than  common  Salt  diiTolvM  and  recry- 
ilalizcd. 

Before  I  enter  into  the  Account  how  this  Salt  is 
made,  it  may  not  be  amifs,  firft,  to  fay  fomething  of  the 
genuine  Salt  that  has  been  made  from  the  bitter  purging 
Waters,  of  which  the  learned  Dr.  Grew  was  the  tirft 
who  attempted  the  making  it  at  J^fom.  Soaie  Years  af- 
ter, feveral  other  bitter  purging  oprings  were  found  in 
different  G)unties,  and  Salts  in  fmall  (Quantities  were 
boy  rd  up  from  them,  but  from  no  Place,  nor  all  the  Pla- 
ces put  together,  in  fuch  large  Quantities,  as  from  the 
Springs  on  one  fide  oi Shooters-Hill  in  JCfiff, about  theYear 
1 700,  which  were  then  in  the  PolTeffion  of  thofe  two 
ingenious  Chymifts,  Mr.  George  dind  Mr.  Francis  Moult -^ 
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^ifid  where  they  made  fuch  large  Apparatus  for  eva- 
porating the  Water,  that  they  have  Ibmetimes  boyPd 
down  200  Barrels  in  a  Week,  from  which,  in  a  dry 
Seafon,  and  when  the  Land  Waters  did  not  get  into 
their  Drains,  they  have  obtain'd  324  Pound  of  Salt. 

After  thefe  Works  had  gone  on  fome  time,  Dr,  H(y 
found  out  a  more  expeditious  Way  of  making  a  purg- 
ing Salt  fo  nearly  refembling  that  from  the  purging 
Springs,  in  all  its  Properties,  that  it  foon  pafs'd  onthe 
World  for  the  other,  and  continued  fo  to  do. 

The  great  Confumption  of  thefe  Salts  (which  then 
went  only  by  the  Name  of  Epfim  Saks)  as  well  at 
Home  as  Abroad^  engaged  fome  of  our  Phyficians,  (ma- 
ny Years  before  M.  Boldue  took  Notice  of  it)  to  fu- 
fpeft,  that  even  what  was  made  at  Sbooters-Hill  was 
fpurious,  and  received  an  Addition  of  fomething  to  en- 
creafe  the  Quantit}^  But  thefe  Sufpicions,  I  dare  po- 
fitively  affirm,  were  entirely  groundlefs,  as  to  the  Salts 
made  there,  and  readily  believe  the  lame  of  any  other 
Phce,  where  the  Spring  Waters  were  boyled  down  for 
Salt.  But  upon  a  Confideration,  that  there  were  greater 
Quantities  of  this  Salt  confumed  than  all  the  Places 
where  the  Waters  were  boyPd  could  produce,  which 
was  the  real  Faft  at  that  Time  of  Day,  there  was 
fufficicnt  Room  to  fufpeft,  that  fome  of  them  were  not 
genuine,  as  appeared  to  be  true  fometime  after. 

For  the  Secret,  which  was  then  in  a  few  Hands,  of 
making  thefe  Salts  cheap,  gave  thofe,  who  had  it,  an 
Opportunity  of  under-felling  thofe  who  made  it  from 
the  Waters,  and,  in  a  Year  or  two,  rendered  them  in* 
capable  of  making  it  to  any  Advantage,  confidering  the 
Price  it  was  fold  for  by  tne  others :  So  that  the  Work 
on  Shooters- Hill  was  thrown  up,  and  I  believe  there  has 
not  been  100  Pound  of  Salt  made  from  the  Waters 
fince  that  Time,  in  any  Part  of  the  Kingdom. 

I  i  i  X  Some 
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Some  time  before  this  Work  at  Shooters-Hill  was 
broke  up,  fome  Pains  was  taken  to  difcover  the  Secret 
thofe  had,  who  fold  the  Salt  fo  cheap  ^  and  upon  exa- 
mining the  feveral  Salts,  that  were  fold  about  Town, 
thofe  difpos^d  of  by  Mr.  George  and  Mr.  Francis  Moult ^ 
were  certainly  genuine,  and  were  therefore  a  proper  Stan- 
dard to  judge  of  the  reft  by.  But  from  all  the  Experiments 
then  made,  there  could  no  material  Difference  be  found 
between  the  Salt  made  from  the  Waters,  and  that  made 
by  them  who  were  in  the  Secret.  There  was  indeed  a 
Salt  fold  by  fome,  which,  in  the  Courfe  of  thofe  Try- 
als,  was  found  to  be  a  Sal  MirahiU^  made  from  the 
01  Vttrioli  and  common  Salt,  but  fhot  into  fuch  fmall 
Cryftals,  as  not  at  firft  Sight  to  be  diftinguifhed  from 
the  other. 

Neceflity  being  the  Mother  of  Invention,  it  was  not 
long  before  it  was  difcovered,  and  the  Experiment  was 
try'd  at  the  Lady  Carrington's  Salt- Works  near  Fortf- 
mouth  *^  where  it  was  found  the  fame  Thing  could  be 
done,  as  at  another  Work,  not  far  from  it,  and  in  which 
Dr.  Hny  had  been  concerned. 

It  was  fome  Years  after  this  Salt  had  been  made  at 
Port/mouth,  before  the  Saltmakers  at  Lemington  attemp- 
ted,  or  indeed  knew  the  Method  of  making  it^  who  are 
now  the  greateft  Traders  in  it,  and  have  fent  feveral 
Ton  in  a  Year  to  London,  befides  what  has  been  direftly 
exported  from  thence. 

I  remember  it  to  have  been  the  Opinion  of  the  Pro- 
prietors of  the  Salterns  near  Portfrnomh^  that  this  pur- 
ging Salt  could  not  be  made  at  any  other  Salt-Works 
except  theirs,  and  that  the  bitter  Tafte  in  the  Salt 
was  communicated  from  the  Earth  to  the  Sea  Water, 
whilft  it  ftood  expofed  in  their  Sun  Pans.    But  Time 

has 
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has  prov'd  this  Opmion  falfe  ^  for  befides  what  has 
been  (aid  of  its  being  made  at  Lemington^  it  was  about 
4  or  5  Years  ago  begun  to  be  made  near  Vewcaftle^ 
where  it  is  ftill  continued  to  be  made  ^  and  doubtlcfs 
may  be  made  at  any  other  Salt- Works,  where  the  com- 
mon Salt  is  made  from  Sea  Water  by  Evaporation. 
Whether  any  Thing  of  this  Kind  has  been  attempted  at 
any  of  our  Inland  Salt  Springs,  either  in  Cbejbire^  or 
Warcejlerjbirey  I  am  not  yet  fatisfied. 

There  is  fome  Difference  in  the  making  the  com- 
mon Salt  in  Hampjbire^  from  that  about  Newcaftle  :  At 
the  firft  of  thefe  Places,  in  the  Beginning  of  the  Sum- 
mer, at  Spring  Tides,  or  at  New  and  Full  Moon,  the 
Sea  Water  is  let  into  their  feeding  Ponds,  wliich  are 
their  Refervoirs  for  their  Summer's  Working,  and  from 
hence  is  conveyed  into  fmall  fquare  Pans,  and  again,  after 
fome  time,  from  thefe  it  is  convey'd  into  larger  Pans,  or 
Beds,  which  they  call  Brine,  or  Sun  Pans  \  all  which  are 
made  of  Sea  Mud  and  Earth.  In  thefe  lail  Pans,  or  Beds, 
it  lies  expos'd  to  the  Sun  and  Wind,  in  order  to  exhale 
the  weakeft  Waters  J  and  it  is  in  thefe  Beds,  iftheWea- 
ther  prove  very  favourable,  that  they  can  make  as  good 
Bay  Salt  as  any  we  have  from  France^  and  at  fuch  a 
time  they  never  bring  their  Brine  to  the  Boilers.  But  if 
the  Weather  is  not  hot  enough  for  that  Purpofe,  their 
Brine  is  expos'd  fo  long  in  thefe  Pans,  till  it  becomes 
of  fuch  a  Strength  as  to  fupport  their  Eggs,  made  of 
Glafs  or  Wax,  to  a  certain  Height  above  the  Surface 
of  the  Brine,  which  from  thence  is  conveyed  into  large 
Store  Cifterns,  and  then  into  Boiling  Pans  made  of 
Iron,  where  it  is  boyFd  down  (after  having  been  fre- 
quently fcumm'd)  to  a  Sea  Salt.  Tis  obfervable,  that 
whilft  the  Brine  is  boyling,  there  precipitates  a  hard 
crufty  Matter,  wliich  is  partly  taken  out  by  Veflcls 

placed 


(  354) 

placed  in  proper  Parts  of  the  Pan  for  that  Purpofe,  and 
Part  of  it  tixes  on  the  Bottom  of  the  Iron  Pan  fo  hard, 
8S.  to  be  afterwards  dug  off ,  and  this  the  Workmen  call 
Scratchy  and  is  what  Dr.  Collins^  in  a  former  Tranfa- 
dion  concerning  the  Sea  Water  boy  I'd  at  SheiUs^  calls 
a  Stone  Powder.  When  the  Operation  for  the  Sea  Salt 
is  finifli'd,  it  is  taken  out  hot,  and  put  into  wooden 
Troughs  with  Holes  at  the  Bottom,  through  which 
runs  the  fuperfluous  Liquor :  Under  thefe  Troughs  are 
fet  other  Veflels  (with  Sticks  fixed  in  them  in  a  perpen- 
dicular Pofture)  to  receive  what  runs  through.  In  thefe 
Veflels  the  Liquor  is  fufFer'd  to  continue  fome  time, 
and  according  to  the  Quantity  of  Sea  Salt  ftill  left  in 
it,  will  cryftalize  to  the  Sticks,  fomething  like  Sugar- 
candy,  but  in  much  larger  Shoots  \  and  this  they  call 
Cat-Salt^  or  Sah^atSy  and  it  holds  fome  {hare  of  the 
bitter  Salt.  When  this  Salt  is  broke  fmall,  or  rather 
powder'd,  it  is  fo  white,  that  fome  Gentlemen  choofe 
It  for  their  Tables^  but  the  g-eiteft  Confumption  of 
it  is  among  the  Cake  Soap-iioyler?.  The  Liquor  that 
will  not  (hoot  to  thefe  >tick^,  i'^  wh  it  at  t^iele  Works, 
they  call  the  Bittern^  fit  for  making  the  Sal  Catharticum. 


The  Remainder  of  this  curious  Paper  /ball  be  commu^ 
nicated  in  our  next. 


LONDON:  Printed  for  fF.  and  J.  Innys,  Printers 
to  the  Royal  Society ,  at  the  Prince's- Arms ^  the  Wefl 
End  of  St.  Paun  Church-Yard. 
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L  Florum  Geometricorum  Manipulus  fI(egU  Societa" 
ti  exhibitus  a  D.  Guidone  Grandi  JbbateCz-- 
maldulenfi)  Pifani  Lycdi  MathematicOj  ^.  5. 5. 

Sues  Geometria  hortos  habet,  in  quibus  aemula 
(an  potius  magiftra  ?)  naturae  ludere  folet,  fua  ipfius 
manu  flores  elegantiflimos  ferens,  irrigans,  enutriens, 
quorum  contemplatione  cultores  fuos  quandoque  recre* 
at^  ac  fumma  voluptate  perfundit.  Hos  inter  bonis  a- 
vibus  dc  ipfe  quondam  admiiTus,  nonnullos  decerpfi  flo* 
res,  vario  firondium  numero  coronatos,  quandoque  Sc 
infinitis  fbliis  fibi  per  innumeros  gyros  circumpoutis  e« 
legantiflime  compados,  quorum  exiguum  hunc  faltem 
manipulum  vobis,  Viri  Ciariffiuii,  offere  ftatui,  ut  me* 
um  vobis  obfequium  aliquo  argumento  teftatum  face* 
rem.  An  naturae  induftria  fimili  fortaffe  artificio  flo- 
rum, fruticum,  arborum  folia  conftruere  fatagat,  tali 
proportione  fucci  nutritii  motum  temperans,  ac  diri- 
gens,  ut  eadem  frondium  figura  dimanet,  quales  in  va« 
riis  ejufmodi  florum  geometricorum  foliis,  juxta  varias 
leges,  quibus  defcribuntur.  obfervare  licet,  Philofophis 
difcutiendum,  ac  decidendum  relinquo,  praecipue  ver6 
folertiflimis  naturae  indagatoribus,  qui  magni  Neutoni 
exemplo  naturales  leges  ex  profundioris  Geometriae 
principiis  repetendas  (ibi  merito  perfuadent,  quibus  u- 
tique  illuftriflimus  caetus  vefter,  prae  aliis  maxime  a- 
bundat.    Valetc. 
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DEFINITIONES. 

L  Flares  Geometricos  generatim  appello  quaflibet  fi- 
guras  curvi  quadam  per  aliquot  foliorum,  fefe  ab  uno 
centro  expandentium,  perimetrum  recurrente  circum- 
fcriptas,  quales  exhibent  Figune  i,  3,  3,4,  5}  auos 
quidem  flores,  pro  numero  foliorum,  bifblios,  trifblios, 
tetrafolios,  pentafolios,  exafolios,  &:c.  licebit  nuncuparc» 

IL  Ciim  porro  innumeris  modis  ejufinodi  fiores  ge- 
nerari  poflint,  earn  genefim  hie  fpeciatim  conilderamus, 

SIX  per  ramos  a  cencro  floris  prodeuntes,  xquales  ve« 
finubos  angulorutn,  lis  angulis,  quos  cum  data  po- 
fitione  linea  rami  comprehendunt,  m  data  aliqua  ra* 
tione  proporcionaiium,  procedit  c  cuju(inodi  curvas  Rba^ 
daneas  dudum  appelkvimus,  eamque  proportionem 
RboJonea  cuiiibet  propriam  dicimus.« 

in.  Rbodoneam  fifi^Ucem  appellamus,  quae  una  circu- 
latione  perficirur,  duplicem  quae  duplicd,  trifticem  qus 
triplici,  dc  (ic  deinceps  pro  numero  circulauonum» 

Itaque  ad  Rhodonearum  defcriptionem  aflfumpto  quo- 
libet  circulo,  cujus  centrum  C(Vid.  Ftg.  6,e^  7.)  &  du- 
do  ubilibet  radio  C  D  ad  radium  poiitione  datum  C  A 
utcunque  inclinato,  fit  angmlus  A  CD  ad  angulum 
A  C  G  (five  arcus  A  D  ad  arcum  A  G)  in  data  ratioue 
a  ad  b^  du  deque  finu  G  H,  fiat  C I  aequalis  G  H  j  erit 
pundum  I  ad  Rhodoneam  fupra  definitam. 

Ejufmodi  Rhodonearum  proprietates  prascipuas  enu- 
cleabimu?,  nee  non  fpatia,  &  perimetros  breviter  di- 
metiemur  fequentibus  propofitionibus* 
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PROPOSITIO    h 

Si  fuerit  arcus  E  A  ad  quadrantem  A  F  (five  angu- 
lus  EGA  ad  reftum)  ut  a  ad  by  erit  E  C  unus  e 
maximis  ramis  Rhodoneae,  five  erit  E  apex  unius  ex  ejus 
foliis.    (ri(LFig.6,&7.) 

Nam  ex  delcriptione  patet,  ponendum  effe  ram  urn 
C  E  aequalem  F  C  finui  quadrantis  A  F,  qui  omnium 
finuum  eft  maximus. 

PROPOSITIO    n. 

Qiiodlibet  folium  Rhodoneas  circa  axem  CE  hinc 
inde  ae^uali,  unifbrmi^  dc  fimili  expanfione  fbargitun 

Fadis  enim  hinc  inde  asquaiibus  angulis  ECM, 
E  C  D,  ob  arcus  aequales  inrerceptos  E  M,  E  D,  fi  fue- 
rit arcus  AM  ad  AN,  ut  AE  ad  AF,  ut  AD  ad 
A  G,  nempe  in  data  racione  a  ad  h^  etiam  refidua  E  M, 
F N,  itemque  ED,  F G  in  eadem  ratione  erunt,  adeo- 
que  cum  anrecedentia  E  M,  E  D  sequalia  fint,  etiam 
confequentia  FN,  FG  invicem  asquabuntur,  liti  & 
refidua  ad  quadrantes  N  K,  G  A,  quorum  tinubus  cum 
sequari  debeant  rami  Rhodonese  C  iL,  C  I,  &  ipfi  asqua- 
les  erunt  ^  quare  ab  axe  C  £  hinc  inde  asquali,  &  uni- 
formi  expanfione  fpargicur  quodiibet  folium  Rhodoneae* 
Quod  erat,  &c. 

COROLLARIA. 

I.  Ob  aequales  arcus  EM,  E D  fit  A E  medius  A- 
rithmeticus  inter  A  M,  A  D,  qui  intercipiunt  aequajcs 
ramus  Khodoneae  ^  ideoque  horum  fumma  illius  dupluni 
aJaequac,  five  asquatur  toti  AEP  arcui  feftoris  cir- 
cainlcribcntis  unum  llhodoncse  folium. 
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II.  Hinc  etiam  arcus  M  P  asquatur  A  D, 

III.  Et  eorundem  arcuum  AM,  AD  fummn  ad  fe- 
rn iperipheriam  A  N  K  eft  in  data  ratione  a  ad  h^  quam 
habet  A  E  ad  quadrantem  A  F. 

IV.  Et  feftor  A  P  C  Rhodoneae  circumfcriptus,  eft 
ad  femicirculum  ineadem  data  ratione  a  ad  h^  quam  ha- 
bet arcus  A  P,  five  fumma  duorum  AM,  AD  ad  fe- 
miperipheriam  A  N  K. 

PROPOSITIO    III. 

Numerus  foliorum,  quibus  Integra  Rhodonea  fim- 
plex  compingitur,  eft  ad  unitatem,  ut  x  ^  ad  a. 

Tot  enim  folia  emergunt  ex  hac  defer iptione,  quot 
fedores  unicuique  folio  circumfcripti,  intra  circuium 
difponi  poflunt  \  fed  quilibet  feftor  eft  ad  femicirculum, 
ex  Coroll.  'i.  fraced.  ut  a  ad  b^  adeoque  ad  circuium 
ut  tf  ad  2  K  quare  numerus  foliorum  in  una  circulatione 
eft  ad  unitatem  ut  2  ^  ad  a.  Quod  erat,  dec. 

COROLLARIA. 

i.  Hinc  Rhodoneam  fimplicem  defcribere  poflumus, 
quse  datum  foliorum  numerum  fw,  puta  fex,  complefta- 

tur,  fi  nempe  pro  ratione  ^  ad  ^  affumatur  ratio  i  ad  - 

(ill  cafu  propofito  i  ad  3)  quomodo  erit  x  ^  ad  ^,  ur 
VI  ad  I  (in  propofito  ut  6  ad  1)  adeoque  prodibit  da- 
Uis  foliorum  numeius  m. 

11.  Scd  6c  Rhodoneam  duplicem,  triplicem,  quadru- 
1  .;iw?in,  6cc.  eadem  arte  componemus,  dato  foliorum 
•:u.i:ero  in  fe  recurrentem,  fi  nimirum  pro  Rhodonea 

duplici 


(  35p) 

duplici  futnatur  ratio  i  ad  -,  exiftentc  dato  numero 

4 
m  imparl,  alias  prodiret  Rhodonea  (implex  fubduplo 

foliorum  numero.  quae  in  fecuiida  circulatione  (ibimet 

fuperponeretur,  per  eadem  folioruin  veftigii  recurrens. 

ProRhodonea  triplici  ratio  i  ad-^-,  dum»Tiodonumerus 

m  non  fit  per  3  divifibilis,  aliis  itevum  fimpiex  Rhodo- 
nea  prodiret  fubtriplo  foliorum  numero  conteni  1.  Simi- 
liter pro  quadruplici  Rhodonea  ratio  1  ad  ^  inferviet, 

dumodo  numerus  m  fit  impar,  alias  Rhodonea  fimpiex, 
aut  duplex,  ut  antea  oriretur  ^  oportet  enim  in  prima 
circulatione  refpedu  Rhodoneas  duplicis  haberi  inte- 
grum aliquem  foliorum  numerum  cum  1  alterius  folii, 
refpedu  triplicis  cum  j,  vel  \  folii,  refpedu  quadrupli- 
cis  cum  j,  vel  i  alterius  folii  atque  ita  pariformiter  in 
aliis. 

PROPOSITIO    IV. 

Si  ratio  ^  ad  ^  non  fit  numeris  effabilis,  fed  arcus  D  A, 
GA  fint  incommenfurabiles,  innumera  folia  fibimet 
per  infinitas  circulationes  advoluta  circumponentur. 

Qpaelibet  enim  circulatio,  praeter  certum  foliorum 
intefijrorum  numerum,  partem  folii  fuo  toti  incommen- 
furabilem  comprehendet,  nee  unquam  ad  idem  pun- 
dum  defcriptio  revertetur,  adeo  ut  aequatio  ejufmodi 
curvag  infinitorum  fit  graduum,    (Vid.  Fig.  5.) 

PROPOSITIO    V. 

At  fi  ratio  ^  ad  ^  fuerit  dupla,  prodibit  Rhodonea 
unifolia* 

Nam 
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Nam  ex  Prop.  4.  multitudo  foliorum  eft  ad  unita- 
icm  ut  a  *  ad  ^  •,  fed  in  hoc  cafu  /i  eft  2,  5c  4  eft  i, 
quare  multitudofoliorumeftadunitatein  ut  2  ad  2, five 
ut  I  ad  I  i  adeoque  numerus  foliorum  eft  unitas.  Et 
fane  areas  E  A,  qui  fit  ad  quadrantem  AF  ut  a  ad  ^, 
nempe  in  ratione  dupla,  eft  femiperipheria,  adeoque  fe- 
micirculus  eft  feftor  A  F  E  circumfcriptus  femifolio, 
cujus  axis  E  C  ex  Prop,  prima^  ideoque  integro  folio 
circulus  integer  circumfcribitur. 

COROLLARIA. 

L  Facilis  eft  hujufmodi  Rhodonese  unifblias  defcri* 
ptio,  fi  fuper  radio  EC  defcribatur  femicirculus,  & 
dufta  chorda  E  S  D,  in  radio  C  D  ponatur  C I  asqualis 
intervallo  C  S  ^  nam  cum  C  S  fit  finus  anguli  C  E  S  ad 
radium  C  E  computatus,  ejufque  anguli  duplus  fit  A  CD, 
erit  ramus  C I  adRhodoaeam  rationis  duplas,  juxta  ge- 
nefim  prasmillam. 

II.  Unde  etiam,  fi  centro  C,  quolibet  intervallo  C  S,  in 
dido  femicirculo  arcus  P  S  defcribatur,  6c  tantundem  ex* 
tendatur  in  I,  ut  fint  arcus  P  S,  S I  aequales,  erit  pundum 
I  ad  Rhodoneam  *,  quippe  C  S  perpendicularis  chords 
E  D  bifariam  fecac  in  prascedenri  defcriptione  angulum 
E  C  D  i  cumque  fit  C  M  aequalis  C  S,  pundum  I  eft  in 
area  circulari,  ceniro  C  per  I,  &  S  trnnfeunte,  qui 
conunaatus  in  F  remaiiet  bifariam  fedus  in  S. 

III,  Et  hinc  parcr,  hnnc  Rhodoneam  duplam  cfTi- 
Lirculi  fuper  diametro  E  C  dcfcripti,  ob  quollibet  ar- 
eas I S  P  duplos  ipibrum  S  P,  indeque  dimidiam  cir* 
c'jiufcripti  circuli,  cujus  diameter  E  A  j  id,  quod  con- 
fonir  infra  gonenlirer  demonftrandii  Prop,  ociava. 

PRO. 
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PROPOSITIO    VI. 

Ubi  ratio  tf  ad  i  eft  aequalitatis,  efficiturRhodoneabi- 
folia,  quae  nihil  aliud  eft,  quatn  duplex  circulus  fub- 
duplae  diametri  ad  diametrum  circuli,  qui  Rhodoneas 
circumfcribitur.    (Vid.  Fig.  9.) 

Nam  ratio  2  i  ^da  erit  ratio  dupla,  ergo  ex  Prop. 
^fi^r^f  multitudo  foliorum  dupla  erit  unitatis :  &:fane 
defcripto  circa  radium  F  C,  velut  diametrum,  femicir* 
culo,  quoniam  ramus  Rhodoneae  C I  debet  in  hoc  cafu 
sequari  finui  ipfiufmet  arcus  A  D,  utique  pundum  I 
ad  peripheriam  difti  femircirculi  pertinget,  adeoque  du- 
plex circulus,  circa  radios  F  C,  C  V,  velut  diametros, 
defcriptus,  erit  locus  talium  ramorum^  id  eft,  Rhodo- 
neam  ipfam  bifoliam  conftituet. 

COROLLARIUM. 

Etiam  hie  conftat  Rliodoneam  bifoliam  dimidiam 
elTe  circuli  eircumfcripti,  atque  adeo  aequalem  unifoliae 
Rhodoneae  praecedentis  propofitionis. 

PROPOSITIO    VII. 

Qiiodlibet  folium  Rhodoneae  eft  ad  quadrantem  cir- 
cularem  ut  a  ad  k. 

Dudis  enim  radiis  infinite  proximis  C I D,  C  i  rl^ 
dc  dudis  (inubus  GH^  gb  correfpondentibus,  nempe 
aequantibus  (ViJ.  Fig.  10,  <$^  n.)  ramos  interceptos C  I, 
C  i,  defcriptoque  concentrico  arcu  I R,  patet  fore  elemen- 
tum  C I  i  femifolii  Rhodoneae  ad  elementum  GH  bg 
quadrantis,  ut  i  arcus  I R  ad  H  i',  eo  quod  bafes  C  i, 
g  b  trianguli  elementaris  C  i  I,  6c  reftanguli  elementa- 
ris^ lb  H  G  agquentur  5  ergo  duplum  ipfias  C  li  ad G  H 
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hg  eft  ut  Integra  R I  ad  H  ib,  nerape  in  ratione  compo- 
fita  exRIadD^,  6c  D^adG^,  cS:G^  adHi&i  kd 
quia  Gg  ad  Hib  (ex  theoria  inhnitc  parvorum)  eft  ut 
radius  C^  ad  finum  g  fc,  nempe  ut  C  D  ad  C  I,  vcl 
D  ^  ad  R  I,  ratio  Gg  ad  H  i&  elidit  sequalem  (ibi  red- 
procam  R  I  ad  D  ^  i  quare  fupereft,  ut  ratio  R I  ad 
Hl^eadem  fit,  quae  D^  ^^Gg\  (ed  haec  eadem  eft 
quae  a  ad  b^  cum  in  tali  ratione  iint,  tarn  A  D  ad  A  G, 
Guam  A  ^  ad  A^,  adeoque  6c  refidua  eandem  rationem 
fovent  •,  ergo  R  I  ad  H  ib,  five  duplum  elementare  fpa- 
tium  C I  f  ad  elementum  quadrantis  G  H  bg^  eft  in 
difta  ratione  ^  ad  ^,  &  hoc  Temper  ^  igitur  duplum  fe- 
mifolii  CI E,  nempe  integrum  folium  Rhodoneas,  eft 
ad  quadrantem,  ut  ^  ad  ^^  Qjiod  erat,  &c. 

COROLLARIA. 

I.  Hinc  femifolium  C I E  ad  quadrantem  eft  ut  ^  is 
ad  bj  (five  ut  it  ad  3  b. 

Item  Tegmentum  Rhodoneae  C 1 1  ad  femifegmentum 
circuli  A  ^  2)  eft  in  eadem  ratione  a^di  b. 

PROPOSITIO    VIII. 

Qjiodlibet  folium  Rhodoneae  medietas  eft  feftoris 
:ircularis  fibi  circurnfcripti,  &  Integra  Rhodonea  fim- 
>lex  medietas  circuii,  duplex  duorum,  triplex  trium  cir- 
juiorum,  6cc. 

Nam  cxpTMedente  quodlibet  folium  eft  ad  quadran- 
tem ut  a  ad  b.  ideoque  ad  femicirculum  ut  a  ad  2  b^ 
fed  ex  CoToll.  4.  Prop.  2.  femicirculus  ad  feftorem  folio 
circunifcriprum  eft  ut  *  ad  ^  •,  ergo  ex  a?quo  perturbatc 
quodlibet  folium  eft  ad  circumfcriptum  leftorem,  ut  b 
ad  2  b^  fcilitet  in  ratione  fubduph  5  quare  &  oinniq 


folia  RhodonesB  ad  omnes  circumfcriptos  feftores,  id  eft 
Rhodonca  (implex  ad  circulum,  duplex  ad  duos  circu- 
los,  triplex  ad  tres,  &c.  in  eadem  fubduph  ratione 
erit 

Aliter.  Nuinerus  foliorum  ex  Prop,  3,  eft  ad  unita- 
tem,  ideoque  Rhodonea  ipfa  ad  unum  folium  ((i  elt 
(implex)  ut  x  ^  ad  a-^  fed  folium  eft  ad  quadrantem 
circuli,  ex  frae.  ut  a  ad  b^  ergo  Rhodonea  (implex  eft  ad 
quadrantem  circuli  ut  3  ^  ad  b^  fcilicet  in  ratione  dupla  ^ 
quare  (implex  Rhodonea  aequatur  femicirculo.  Similis 
difcurfus  Rhodoneis  duplicious,  dc  triplicibus  applicari 
poteft )  nam  in  illis  numerus  foliorum  eft  ad  unitatem 
ut  4  ^  ad  a^  in  his  ver6  ut  6  ^  ad  a^  dec. 

COROLLARIA. 

I.  Quaelibet  Rhodonea  (implex  cuilibet  (implici  Rho- 
donese  eidem  circulo  infcriptse  xqualis  eft,  quocunque 
foliorum  numero  conftet,  femper  eiiim  aequalis  eft  fpa- 
tio  ejufdem  femicirculL 

II.  Item  quselibetRhodonea  duplex  cuilibet  duplici^  & 
quxlibet  triplex  cuivis  triplici  squalis  eft^  ob  eandem 
rationem  j  quippe  ilia  fpecies  eft  femper  circulo  aeqiialis, 
haec  felquicirculo  i  &  (ic  de  aliis.  Oportet  autem  in 
duplici,  aut  triplici  Rhodonea  computare  fpatia  folio- 
rum,  quas  (ibi  fuperponuntur,  tanquatn  diftinfta  eifent. 

PROPOSITIO    IX. 

Bifariam  fefto  angulo EGA,  quern  axis folii  Rho- 

dones  cum  tangente  C  A  continet,  per  redam  C  D,  & 

ramo  CI  defcripto  arcu  circulari  1ST,  erit  lunula 

T  E I  quadrabilis,  nempe  ad  quadratum  radii,  yt  a  ad 

4*.    (Tid.  Fig.  11.)  ^ 
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CAm  fit  enim  ^uadrans  F  A  ad  A  E,  ut  A  G  ad  A  D* 
<^ui  eft  ipfius  A  L  feraiflis,  erit  A  G  inedietas  quadran- 
tis,  ergo,  quadratum  radii  CG,  vel  C  D,  duplum  eft 
quadrati  finus  G  H,  five  rami  C I  j  ideoque  feftor  S  C I 
ad  fedorem  E  C  D  fimilem,  ut  i  ad  a  ^  feftor  vero 
E  C  D  ad  F  C  G  eft  ut  «  ad  * :  liaec  enim  eft  ratio  ar- 
cuum  ED,  G  F,  ut  eadem  eft  integrorum  E  A,  FA, 
&  ablatorum  A  D,  A  G  ^  ergo  ex  asquo  fedor  S  C I  "ad 
feftorem  FOG  erit  ut  «  ad  a  6,  nempe  ut  femifolium 
C I E  ad  quadrantem  F  G  A  C,vei  ut  fegmentum  Rhodo- 
neae  C I  ad  fegmentum  A  G  H,  vel  ut  refiduura  CEI C 
ad  refiduum  F  GH  C,  <juare  etiam  reliquum  femifolii 

5  E I  eft  ad  reliquum  triangulum  C  H  G,  aut  tota  lu- 
nula ad  quadratum  C  H  G  P,in  eadem  ratione  «  ad  a  ^ 

6  ad  quadratum  radii  CG,  quod  praedidi  quadrati  eft 
duplum,  erit  ut  4  ad  4 1,    Qjiod  erat,  &c. 

COROLLARIA. 

I.  Ciim  Humerus  foliorum  Rhodonese  fimplicis  fit  ad 
umtatem,  adeoque  etiam  fumma  omnium  lunularum 
quas  Integra  peripheria  radio  C  T  defcripta  abfcindit' 
ad  unara  lunulam  T  E  I,  ut  a  *  ad  <f  j  ipfa  vero  lunu- 
la ad  quadratum  radii  ut  4  ad  4*,  patet  cffe  fummam 
dittarum  lunularum  ad  quadratum  radii  ut  a  *  ad  4  * 
nempe  fubduplam  -,  hoc  eft  fummam  talium  lunularum* 
square  quadratum  ipfum  G  H  C  P  quadranti  infcrip- 

II.  Undc  fumma  lunularum,  ex  una  Rhodonea  per 
diftam  penphermm  abfciffarum,  aquatur  fumma  lunu- 
larum ex  quahbet  alia  Rhodonea,  quotcunque  folio- 
rum  fiierit,  eidem  circulo  infcripta  fimiliter  determi- 


natarum 
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III.  Cum  ejufdem  feftoris  EGA  medietas  (it  tam  fe^ 
mifolium  E I C,  qu^m  feftor  E  C  D,  vel  ED  A,  nee 
non  feftor  CSV,  fiunt  fegmentum  C I  aquale  trUineo 
£  I D,  ac  femilunula  ESI  trilineo  CIV  asqualis,  quod 
propterea  erit  pariter  quadrabile,  utpote  ad  trianguium 
C  G  H  in  data  ratione  ^  ad  x  ^. 

IV.  Et  fumma  horum  trilineorum  in  qualibet  Rho^ 
donea  pariter  ejufdem  erit  quantitatis,  utpote  fummas 
lunuiarum  ejufdem,  vel  cujufcunque  alterius  Rhodo- 
neas  fimplicis  eidem  circulo  infcriptas  femper  asqualis. 

V.  Adeoque  ii  ilia  triangularia  foliorum  Rhodoneas 
interftitia  pro  foliis  computentur,  flos  inde  totidem  fo<* 
liorum  perfede  quadrabilis  exurget,  ut  in  Ftg.  13. 

PROPOSITIO    X. 

Ad  quodlibet  Rhodoneas  pundum  I  tangentem  du- 
cere. 

Faftum  jam  fit  •,  duftaque  ramo  I  C  (Fig.  14, 15.) 
perpendicularis  C  M,  conveniat  cum  tangente  I M  in 
M  ^  6c  radio  C I  arcus  I R  infinite  parvus  defcriba- 
tur  ufque  ad  alium  ramum  Ci  infinite  proximum, 
fintque  ramis  C  I,  C  i  asquales  finus  G  H,  ^  i&,  &  cir- 
culi  tangens  G  L  occurrat  diametro  in  L.  Erit  ergo 
I C  ad  C  M  ut  i  R  ad  R  I,  nempe  in  ratione  compofita 
ex  iR,  feu  ^O,  ad  OG  (hoc  eft  gb,  vel  i C,  ad 
blS)  &  OG,  five  Hfc,  adRI  (qu«  ex  frof.j.t^ 
eadem  rationi  h  ad  a)  quare  i  C  ad  C  M  erit  in  ra- 
tione compofita  ex  f  C  ad  2^  L,  Sc  ex  ^  ad  ^  ^  fe  d  eadem 
ratio  i  C  ad  C  M  componitur  quoque  ex  i  C  ad  b  L, 
&  lb  L  ad  C  M  i  ergo  oportet  rationem  b  L^  five  H  L, 
ad  C  M  efle  datam,  fcilicet  earn,  quas  h  ad  a^  ideoque 
fi  fiat,  ut  h  ad  a^  ita    fubtangens    circuli   HL    ad 
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C  M  ramo  C I  perpendicularera,  junfta  M  T  erit  tan- 
gcns  Rhodoneae  in  punfto  I  •,  Qjiod  erat  faciendum. 

COROLLARIA. 

I.  Si  fiat  ut  a  ad  *,  ita  C  H  ad  C  N  ramo  perpen- 
dicularem,  junfta  N I  erit  curvas  Rhodoneae  normalis  5 
nam  quia  H  L  ad  C  M  eft  ut  ^  ad  ^,  dc  C  H  ad  C  N 
ut  tf  ad  ^,  erit  H  L  ad  C  M  ut  reciprocc  C  N  ad  C  H ; 
dc  ideo  reftangulum  MCN  asquabitur  reftangulo 
L  H  C,  id  eft,  quadrato  G  H,  vei  quadrato  rami  C I  j 
ergo  junfta  N I  eft  tangenti  M  I,  feu  curvas  Rhodoneas 
in  punfto  I,  perpendicularis. 

II.  Patet,  tangcntes  angulorum  C I M,  &  L  G  H, 
vel  G  C  A  femper  effe  in  data  ratione  a  ad  t. 

PROPOSITIO    XL 

Si  fiat  ut  b  ad  a,  ita  radius  A  C  ad  CCX,  dc  femi- 
axibjisFC,  C  (Xdefcribatur  quadrans  ellipfis  FVQ,, 
erit  ejus  perimetur  asqualis  perimetro  femifolii  Rhodo* 
neas  E  C  I,  6c  partes  partibus  correfpondentibus.  (ViJ. 
Fig.  16,  &i7^) 

Erit  enim  ubique  etiam  G  P  ad  VP,  vdgp  ad  up 
in  eadem  ratione,  quae  eft  A  C  ad  CCL  id  eft,  b  ad  ^  j 
quare  &  refidua  GO,  V X  in  eadem  ratione  erunu 
Quod  fi  infinite  proximal  fint  P  G, ^^ ,  G  H,  gbj  5( 
correfpondentes  C  I,  C  i  cum  arcu  infinite  parvo  I R, 
quoniam  I R  ad  H ib,  vel  GO  ex  Prop.  7,  eft  ut  a  ad 
b,  in  qua  etiam  ratione  erit  V  X  ad  candem  G  O,  patet 
ipfas  1  R,  V  X  xquales  fore  j  cum  ergo  &  fint  asquales 
Ri,  VX  (ob  ajqualitatem  qaarumvisCI,  Gn,  vel 
T  V»  nee  non  Ci^  gb,  tu)  paret  fubtenfas  quoque  1 1, 
V  u  aequales  futuras.  Singula  igitur  clementa,  turn  cur- 
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V2B  Rhodoneae  E I C,  turn  ellipticae  F  V  Q.  invicem  sb- 
quantur  ^  quare  &  perimeter  femifolii  Rhodonese  erit 
quadranti  curvse  elliptic^  aequalis,  &  duo  quaslibet 
folia  periraetrum  habebunt  integras  curvx  ellipfeos  as* 
qualem^  Quod  erat,  dec 

COROLLARIA. 

L  Patet,  Rhodoneam  effe  ellipfim  quandam  contra- 
ftam  •,  nam  fi  confluentibus  in  centrum  C  punftis  T,  r, 
ordinatae  elliptici  quadrantis  V  T,  w  r,  in  raraos  abeant 
a  centro  C  diduftos,  quadrans  ellipfis  in  femifolium 
Rhodoneae  contrahetur,  eadem  curvae  longitudine  ma- 
nente. 

IL  Hinc  iterum  patet,  Rhodoneam  effe  medietatem 
fedoris  circularis  circumfcripti  ^  eft  enim  femifolium 
E I C  medietas  quadrantis  elliptici  F  V  CLQ  in  quern 
expanderetur,  fi  rami  ab  eorum  centro  diffoluti  fierent 
paralleli,  &  reftae  C  (iperpendiculares  i  cumque  qua- 
drans ellipfis  fit  ad  quadrantem  circularem,  ut  bafis 
(XP  ad  bafim  C  A,  nempe  ut  a  ad  t^  in  qua  etiam  ra« 
tione  eft  fedor  E  C  A  ad  eundem  quadrantem,  ex  Prop, 
frimaj  patet,  ejufmodi  feftorem  as^uari  quadranti  ellip- 
tico,  ideoque  duplum  effe  infcripti  folii  Rhodoneam. 

III.  Infuper  colligitur,  aequales  efle  foliorum  perime- 
tros  in  Rhodoneis,  quarum  ratio  fit  reciproca,  5c  radii 
fuorum  circulorum  in  eadem  reciproca  ratione  fibi  re* 
fpondcant  J  nam  fi  radius  CF,  vel  EC  Figure  17.  ae- 

2uaretur  bafi  ellipfis  CCXJ^ff*^^  i6,  &  viciflim  radius 
^F  iftius  aequaret  bafim  CQ.  ellipfis  alterius  Figur^^ 
patet,  eandem  ellipfim  F  V  utrobique  refuhare  debere, 
quippe  iifdem  femiaxibus  defcriptam,  eamque  fore  u- 
trivis  folio  ifoperimetram,  exiftcnte  ibi  ratione  a  ad  ^, 
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lii:  rcclproce  i^  a  J  a.  Exempli  caula,  C  ratio  a^Ab  (it 
fubduph,  ut  juxta  Frop.  3.  hinc  proveniat  Rhodonea 
cetrafoiia,  radio  autem  fubduplo  (adeoque  aequali  bafi 
quadrantis  ellipfis  ifoperimetrae)  viciffim  fiat  Rhodonea 
juxta  rationem  duplam,  quag  ex  Prop.  y.  unifolia  eva- 
det,  erit  hsec  ifoperimetra  uni  folio  iilius  ^  nam  bafis 
quadrantis  eiliptici  huic  refpondens  bafim  habebit  illius 
radio  aequalem,  adeoque  eadem  curva  elliptica  utrivis 
folio  squalls  oflenditun 

IV.  Si  veto  in  eodem  circulo  duae  Rhodonea^  defcri- 
bantur,  altera  juxta  rationem  a  ad  3,  altera  juxta  reci- 
procam  b  ad  a^  perimetros  fuarum  foliorum  habebunt 
ipfis  rationum  antecedentibus  a^  &C  b  proportionales , 
nam  fi  primae  Rhodonea^  tertia  quaedam  Rhodonea  fimi- 
lis  defcriberetur  in  circulo,  ad  cujus  radium  prioris  ra- 
dius effet  ut  a  ad  b^  effet  perimetur  primae  ad  perime- 
trum  tertiae  fibi  fimilis  in  ipfa  ratione  radiorum  a  ad  b. 
Verum  perimeter  hujus  tertiae,  ex  Caroll.  praee J.  xquz^ 
retur  perimetro  fecundas,  utpotc  reciproca  ratione,  dc 
juxta  reciprocos  radios  defcriptae,  ergo  perimeter  prima 
ad  perimetrum  fecundae  eft  in  eadem  ratione  a  ad  b. 

PROPOSITIO    XIL 

Rhodoneam  datae  rationis  ^  ad  3  minoris  insequalita- 
tis  ex  conica  fuperficie  fecare. 

Fiat  ut  a  ad  *,  ita  radius  bafis  NB  ad  latus  NC 
coni  refti  N  C  K,  cujus  bafis  diametro  N  K  fit  perpen- 
dicularis  radius  BF,  (Fid.  Ftg.  i8.)  qui  fit  ad  BR  ut 
bdida,  &  circa  diametros  B  R,  B  F  defcribantur  femi- 
circuliBLR,  BSF,  quos  fecet  quilibet  radius  BG 
in  pundis  L,  S,  fitque  G  H  diametro  N  K  perpendi- 
cularis.  Si  fuper  circulo  BLR  erefta  fupcrficies  cyiin- 
drica  intelligatur  fecare  conicam  in  communi  feftione 
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C I E,  erit  haec  (in  planum  explicata)  ipfamet  Rhodonea 
propofitae  rationis.  Nam  communes  fediones  cylindri- 
cal iilius  fuperticiei  cum  planis  triangulorum  C  B  G, 
CBF  per  axem  coni  C B  tranfeuntium,  erunt  reftas  L  I, 
R  E  ipfi  axi  parallel,  ideoque  tarn  CI,  ad  B L,  quam 
C  E  ad  B  R  erunt  ut  latus  coni  ad  radium  bafis,  fcili- 
cet  ut  ^  ad  ^  ex  cmJlruSione^  five  ut  F  B  ad  B  R,  five 
S  B  ad  B  L  ^  adeoque  CE  aequatur  B  F,  &  C I  a^qua- 
tur  BS,  five  finui  GH.  Explicata  autem  fuperticie 
conica  in  planum  feftorem  circularem  ipfi  aequalem, 
radio  C  N  defcriptum,  ejus  angulus  planus  N  C  G  fub- 
tendetur  eodem  arcu  N  G,  fubtendente  in  bafi  coni  an- 
gulum  NBG-,  adeoque  ut  BN  ad  NC,  five  ut  a  ad 
b^  ita  crit  angulus  N  C  G  ad  ipfum  N  B  G,  cujus  finui 
G  H,  ut  vidimus,  aequatur  ramus  C I  folii  C I E,  cu- 
jus maximus  ramus  CE  a^uat  radium  BF  circuli  ba- 
ils ^  quare  folium  ipfum  ad  Rhodoneam  pertinet  in  da- 
ta ratione  ^  ad  ^  defcriptam  ^  Qjiod  erat,  dcc^ 

COROLLARIA. 

I.  Cum  fitetiam  CE  ad  EO,ut  C  F  adF  B,  ut  *  ad  a,  ut 
F  B  ad  B  R  fintqueCE,  FB  asquales,itidem  asquales  erunt 
B  R,E  0,6c  femicirculusB  LR  quarta  pars  erit  femicirculi 
AEP  duplum  diametrum  habentis,  five  erit  medietas 
quadrantis  A  E  O ;  eft  ver6  (tx  noftra  Appendice  de 
Fomicibus  conicis,  quam  Vivianeis  fubjunximus  jam 
inde  ab  anno  1698)  fuperficies  conica  A  DEC  ad  fu* 
am  bafim  A D E O,  ut  fuperficies  femifolii  CI E  ad 
fuam  ichnographiam  BLR,  nempe  in  eadem  ratione 
lateris  coni  ad  radium  bafis  •,  ergo  cum  A  D  E  O  du- 
plafitBLR,  &  fuperficies  A  DEC  ipfius  femifolii 
C I E  dupla  erit,  ut  aliunde  fupra  demonftravimus  fe- 
ftorem folio  circumfcriptum  iilius  duplum  efle. 
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II.  Cum  oftenfum  (it  effe  angulum  A  CI  ad  N  B  G, 
uti  5c  ACE  ad  NBF,  in  data  ratione  a  ad  h^  pater 
etiam  in  eadetn  ratione  effe  angulum  reliquum  ICE 
ad  reliquum  SB  F,  cxiftente  (ut  probavimus)  ramo  CI 
aequali  ipQ  BSj  (yid.  Fig.  19.)  unde  (i  femicirculi 
C  S  E)  in  arcus  concentricos,  centre  C  defcriptos,  re- 
foluti,  arcus  quilibet  P  S,  ^  x  dividantur  ad  punft^  I,  i, 
ut  (it  Temper  P I  ad  P  S,  ^  f  ad  ^  x  in  data  ilia  ratione 
a  ad  h^  erunt  punfta  I,  i  (ic  inventa  ad  curvam  Rho- 
doneam. 

IIL  Imo  et(i  ratio  ^  ad  ^  majoris  (it  inasqualitatis,  ad* 
hue  Rhodoneas  ope  femicirculi  defcribere  licebit  ge« 
neralius  quam  in  Coroll.  7.  Prop.  5.  (i  arcus  PS,  ps 
producantur  ad  punda  I,  i,  ut  (int  P I  ad  P  S,  ^i  ad^x 
in  data  ratione  a  ad  b.  Fado  enim  arcu  EAR  ad 
quadrantem  E  A  in  eadem  ratione,  dudoque  radio  CR, 
fiet  angulus  R  C  E  ad  A  C  E,  ut  angulus  I C  E  ad  an- 
gulum S  C  E.  adeoque  5c  reliquus  f  C  R  ad  reliquum 
X  C  A,  cujus  (inus  sequatur  C  x,  (ive  C  i,  in  eadem  ra- 
tione erit  a^Ab'^  ideoque  punda  I,  i  funt  ad  Rliodo- 
neam  datas  rationis. 

IV.  Et  (i  arcus  illi  P  S,  ^  x  in  femicirculo  defcri- 
pti,  tum  dividantur  in  ratione  a  ad  b^  tum  augeantur 
in  reciproca  ratione  b  ad  a^  curvae  interioris  Icngitudo 
ad  longitudinem  exterioris  erit  ut  a  ad  b^  per  CorolL  4. 
?rap.  pTMedentu. 

SCHOLION. 

Veriim  haec,  pro  inftituto  noftro,  circa  hujufmodi  cur* 

vas  deliba(re  fufficiat :  quanquam  alia  etiam  Rhodonea- 

rum  fymptomata  enucleare  in  promptu  e(ret,  uti  5c  alias 

t^orum  fpecies  divers!  genefi  efFormatas  exhibere  facile 
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foret,  qaoirum  etiam  folia  (ut  poftremi  propofitione 
folia  Rhodonearum  circa  comcam.fuperficiem  advoluta 
dedimus)  circa  aliquam  conoidalem  fuperficiem  convo* 
liita  defcribere  poOemus,  &  quandam  foliorum  in  ca- 
lice  fioris  latentium  imaginem  adumbrare,  nifi  jam 
txdio  Ledorum  parcendutn  efTet.  Unum  hoc  admone* 
re  noQ  prastermittam,  quod  ex  ultimd  propofita  gcne- 
rali  foliorum  Rhodones  defcriptione  fimpliciffima  ex 
circulo  derivata,  fufpicari  qui$  non  immeritd  pofTet 
etiam  prima  naturalium  foliorum  ftamina,  quas  in  fio- 
ris, aut  fruticis  femine  latent,  non  nettiTario  (imilia 
efTe  foliis  ipfis  confnicuis,  &  jam  gejpminantibus,  five 
adultis  ^  ficut  enim  u  florum^  dc  firuticum  folia  noffaras 
Rhodoneas  reipfa  imitarentur,  pofTet  auis  concipere, 
illorum  prima  ftamina  feminibus  cujuflibet  fpeciei  in- 
clufa  fimpliciffima  circuiari  figurjl  infinite  parvi  cir- 
cumfcribi,  fed  mox  peculiari  vi  cujuflibet  fingularis 
fpeciei,  dum  germinant,  ita  determinari  fuccum  nutrl- 
tium,  ut  dum  in  longum  eorum  axis  extenditur,  per 
quafdam  undas,  five  gyros,  ipfi  origini  fui  pedunculi, 
velutcentro,  circumpofitos,  expandatur,  eofquefemper 
in  determinata  ratione,  vel  ardiores,  vel  ampliores, 
quim  fi  circularis  primorum  fbminum  figura  retinenda 
effet:  quo  pofito  talis  fpecies  foliorum  Rhodoneas,  ac 
talis  numerus,  8c  forma  exurgeret,  qualem  ratio  ilia 
determinaret.  Ita  etiamfi  alia  lege  fiorum,  8c  fruticum 
frondes  natura  moliatur,  non  necefTe  eft  earum  figuram, 
ufque  ad  ipfa  prima  earundem  ftamina,  ex  quibus  ger- 
minant,  obfervari  ^  fed  ilia  in  quibuflibet  unius  certas, 
ac  detenninatas  figurx  efTe  poilet,  quse  tantum  pro  di- 
verfa  vi,  determinante  in  ipfis  expanfionem  fucci  nu- 
tritii,  in  fingulis  fpeciebus  varianda  foret,  juxta  di- 
verfam  rationem,  quas  per  ipforum  ftaminum  fibras  di- 
rigeretur.  Sed  ne  extra  chorum  faltemus,  hsec  Philofo- 
phis  innuiiTe  fuf&ciat. 

N  n  n  II.  The 
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n.  The  remming  ^art  of  the  Oh/erVations  andEx^ 
periments  on  the  Sal  Catharticum  Amarum, 
commonly  called  the  Epfom  Salt.  !By  Mr.  John 
Brown,  Chymifi.  F.  ^  S. 

NEAR  Vfewcaftlcj  their  Method  is,  to  receive  the 
Sea  Water  into  their  Refervairs^t  High-Water,  at 
any  Time  of  the  Moon,  if  there  be  no  Frefli  in  the  River^ 
occafioned  by  Rain  in  the  higher  Country  ^  and  from 
thefe  Refervairsy  without  expofing  of  it  in  Beds,  as  at 
Lemingtan^  they  pump  it  into  their  boyling  Pans, 
where,  evaporating  it  almoft  to  a  Pellicle,  they  fill  it 
up  again  8  or  9  Times,  and  then  wafte  it  with  a  gen* 
tie  Heat  for  the  common  or  Sea  Salt.  The  Liquor,  that 
runs  from  this  Salt,  when  taken  out,  and  put  into  pro- 
per VeiTels,  is  what  they  call  the  Bittern  j  which  if  it 
itands  fome  time  in  thofe  VelTels,  a  Salt  will  (hoot  and 
cryftalize  to  the  Sides,  in  Tafle  pretty  much  like  Sea 
Salt,  but  with  a  (hare  of  Bitternefs,  and  feems  to  ai>- 
fwer  to  the  Cat-Sab  of  the  Lemniton  Works,  and  very 
probably  would  (hoot  after  the  ume  Manner,  if  they 
made  ule  of  the  fame  Apparatus^ 

I  could  not  but  mention  this  general  and  loofe  Ac- 
count  of  making  the  common  Salt,  as  necefTary  to  in- 
troduce the  Liquor  call'd  Bittern  j  which,  before  Dr^ 
Hay  found  out  an  Ufe  for  it,  was  always  flung  away  ^ 
being  fo  different  in  its  Properties  from  the  Brine  made 
Ufe  of  to  produce  the  Sea  Salt,  that  it  would  not 
boil  up  into  a  Sea  Salt  again,  and  required  the  nicefl: 
SkiU  and  Attendance  of  the  Operator,  to  determine 
the  Time  when  to  take  out  the  Sea  Salt  from  the  Pans, 

before 
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before  die  Bittern  incorporated  with  it^  which  would 
othcrwife  fpoil  the  whole  Making. 

The  Bittern  at  Lemifigt$n  (as  obferv'd  before)  not 
fhooting  to  the  Sticks,  is  carrj^'d  by  Channels  into  Pits 
made  tight  with  Qay,  where  it  ftands  for  fome  Months, 
and  there  will  (hoot  again:  What  Liquor  remains  is 
b(wrd  down,  till  fuch  Time  as  it  is  obferved  to  be  in 
a  Difpofition  to  cryftalize,  and  then  is.  conveyed  intt> 
wooden  Coolers  lined  with  Lead :  The  Liquor,  which 
will  not  fhoot  there,  is  boyPd  down  after  the  fame 
Manner,  in  order  for  another  Cryftalization.  By  thi4 
Time  the  Liquor  feems  to  have  altj^d  its  Property, 
and  becomes  of  a  very  pungent  biting  Tafte,  and,  if 
boyl'd  down,  will  no  longer  (hoot  into  Cryftals  as  be« 
fore,  but  precipitates,  during  the  Boiling,  a  fmall 
grain'd  Salt  \  and  if  you,  for  Experiment-&ke,  fhould 
continue  to  boil  down  the  Liquor,  feparated  from  this 
Salt,  each  Quantity  of  Salt  thus  produced,  will  ftill 
be  more  pungent  than  the  other*  If  you  boil  down 
the  whole  Q}iantity  of  this  Liquor,  it  will  produce  a 
Salt,  which  ifexposM  to  the  Air,  will  run,^^  deliquium. 
But  as  this  Salt  is  not  the  Bufinefs  of  our  prefent  En- 
quiry, it  may  probably  be  the  Subjeft  of  another  Pa- 
per. The  Liquor,  that  produces  this  Salt,  is  always 
flung  away,  wherever  the  Sal  Catharticum  is  made. 

This  is  what,  at  prefent,  I  can  give  no  other  Nam€ 
to,  than  a  third  Salt  produe'd  from  thd  Sea  Water, 
differing,  in  fome  refpeds,  as  much  from  the  other 
two,  as  they  differ  from  one  another. 

To  return  to  the  feveral  CryftalizatioAs,  fuch  as 
mentioned  to  be  (hot  from  the  Bittern  -^  thefe  will  be 
of  different  Sizes,  as  to  their  Figures,  and  hold  fome 
(hare  of  the  third  Salt  but  now  taken  Notice  of,  which 
makes  them  apt  to  give  and  diliblve  ^  not  is  their  Tafte 
come  yet  to  that  fimple  Bitter  of  the  pure  Salt.  Thefe 
therefore  are  either  feparately,  or  altogether,  to  be  flung 
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into  a  G)pper,  with  as  much  common  Water  as  is  fuf* 
ficient  to  diffolve  them,  and  allow  of  a  gentle  Evapo- 
ration, till  fuch  Time  as  they  arc  again  ready  to  be 
poured  into  the  G)olers  in  order  for  Cryftalization. 
This  generally  proves  to  be  the  pure  Sal  Catharticum^ 
diroughly  freed  (as  far  as  the  Experiments  I  have  try'd 
can  be  convincive)  from  either  a  Sea  Salt,  or  the  third 
Salt;   The  Liquor  decanted  from  this  Shooting,  may 
be  boird  down  again  in  order  for  a  fecond  Shooting, 
and  after  that  a  Siird  ^  but  as  the  Liquors  from  thefe 
Shootings  are  boyl'd  away  more  or  lefs,  fo  you  will 
fooner  or  later  meet  again  with  the  pungent  Liquor, 
which  contains  tHe  third  Salt,  as  you  did  m  the  former 
Shootings  from  the  Bittern^  which  the  pure  Sal  Ca- 
tbarticum  is  as  neceflarilv  required  to  be  freed  from^ 
as  from  the  common  Salt  y  a  Proof  of  which  cannot 
be  better  determined  than  by  one  of  the  Experiments 
to  be  taken  Notice  of  hereafter  (t;i«.)  that  with  the  Of. 
Vitriol,  which  will  certainly  ferment  with  this  Salt,  if 
the  Sea  Salt  has  not  been  well  feparated  from  it,  cm:  if  it 
ftill  holds  fome  of  the  third  Salt.    And  when  any  of 
the  Cryftalizations  will  not  iland  the  Teft  of  this  Ex- 
periment, they  ought  to  be  dilTolv^d  and  (hot  again,  as 
Defbre,  by  which  means  the  pure  Salt  is  to  be  obtain'd. 
I  do  not  mention  this  as  a  Tryal  made  ufe  of  at  tlie 
Salt- Works,  but  what  I  have  by  Experience  found  to 
be  true.  And  the  fame  Experiment  will  ferve  to  diftin^* 
guifh  a  Sal  Mirabih  made  at  thefe  Works,  from  that 
made  with  01.  Vitjioli^nd  common  Salt.  The  Account 
they  give  of  it  is  this.  Thev  take  any  Qjiantity  of 
coarfer  graiu'd  Cryflals  boyl'd  from  the  Bittern^  which 
when  dilfolv^d  and  evaporated,  more  than  tliey  would 
other  wife  do  for  making  the  Sal  Catbarticum^  they 
throw  into  a  wooden  Bowl,  with  fome  Oil  of  Vitriol^ 
where  it  ftands  for  ten  Days,  and  (hoots  into  large 
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Cryftals,  tranfparcnt,  and  like  the  Sal  Mrahile:  Bat 
as  this  Salt,  by  this  Method,  is  not  fufficiently  fttiated 
with  the  01  KitrioLQlE they  ufe  any)  fo  it  is  eafily  dif- 
covered  by  the  OL  Vitriol,  which  will  readily  ferment 
with  it-,  whereas  it  has  no  EfFed  on  the  other  Sal  M^ 
rabiU  made  as  above. 

By  tlie  Afliftance  of  my  ingenious  Friend.  Robert  Cof^ 
Efoj  at  VexMoJlley  1  have  received  the  feveral  Shoot- 
ii^  of  Salts  from  their  Bittern^  as  alfofome  of  the  Bit^ 
rtffff  itfelf',  from  each  of  which  I  have  obtained  a  pure 
Sal  Cathartieum,  as  alfo  the  like  kind  of  third  Salt, 
as  mention*d  from  the  Lamngton  Bittern,  The  Method 
I  took  in  doing  it  is  agreeable  to  that  I  have  already 
mentiotfd,  and  many  Years  ago  tr/d  at  the  Salt-Worka 
near  Portfmmtb.  It  is  by  Mr.  Cajf  that  I  am  inform'd, 
they  fometimes  boyl  their  Bittern  without  letting  it 
ftand  any  time  to  ftioot  of  itfclf.  The  Difference  is  not 

very  material. 

If  this  Account  be  intelligible,  what  the  Sal  Ca- 
tbartieum  is  will  no  longer  be  a  Myftery.  And  the 
next  Thing  worth  the  enquiring  into  will  be,  whether 
this  Salt  defervcs  the  Refledions,  that  have  difcouraged 
the  Prefcription  of  it  >  And  why  it  may  not  pafs  for  a 
Salt  as  excellent  in  its  JCind,  and  be  of  the  lame  Na- 
ture, and  have  the  fame  Properties,  as  that  produc*d 
from  the  ^/(W»,  or  any  other  bitter  purging  Springs, 

And  in  order  to  prove  it  to  be  fo,  I  mall  give  a  very 
Ihort  Abftraft  of  what  Dr.  Grew  fays  of  his  Salt,  and 
dien  obferve  how  nearly  the  two  Accounts  agree. 

The  Dodor  in  his  Treatife  de  Natura  Satis  Cafbartiei 
Amort ^  Chap.  a.  fays,  that  in  the  Evaporation  of  any 
of  the  bitter  Purging  Waters,  they  yield  a  Cremor  at 
Top,  as  alfo  a  Sediment,  both  together  weighing  6, 8, 
or  about  lo  Drams,  from  a  Gallon  of  Watery  and 
that  the  lefler  Part  of  this  Sediment  is,  in  Subftancc, 
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the  fame  with  this  Cremor  j  the  reft  is  all  Salt,  but 
confifts  of  two  forts,  one  a  muriatick  Silt,  the  other 
which  is  proper  or  peculiar  to  thefe  Waters. 

In  the  Epftm  Water,  the  muriatick  Salt  is  abour  m 
20th  Part  of  the  faline  Mixture  \  in  the  Dultvicb  it  is  in 
a  greater  Proportion,  and  the  fame  in  feveral  others  ^  ir  is, 
both  in  its  acrimonious  Tafte  and  Figure  of  its  Cr}"- 
ftals,  not  unlike  to  common  Salt.  The  other  Salt  is 
that  which  he  fays  is  particular  or  proper  to  the  purg- 
ing Waters,  and  is  made  by  Evaporation  and  Cryfta- 
lization.  In  this  Preparation,  firft  the  earthy  or  plai- 
ftery  Part  is  to  be  feparated,  next  die  muriatick  Salt, 
and,  laftly,  a  brown  and  dark  Liquor  from  the  proper 
Salt  of  the  Waters. 

And  in  the  4th  Chapter  of  the  fame  Part,  having 
(hewn  the  Difference  of  the  Figure  betwixt  the  Cr^- 
ftals  of  this  Salt  and  thofe  of  Alum,  he  goes  on,  Nei- 
ther is  there  any  better  Ground  to  account  the  purging 
Salt  a  Species  of  common  Salt,  from  which  being  per- 
feftly  freed,  it  differs  as  much  in  Tafte  as  from  Alum. 
And  in  the  fame  Chapter,  he  fays  it  will  appear,  the 
bitter  purging  Salt,  although  it  hath  fome  Qiialities  in 
common  with  other  Salts,  yet  is  truly,  or  fpecifically 
different  from  them  all.    Thus  far  Dr.  Grew. 

Now  I  cannot  fee  any  Thing  in  this  Account,  but 
what  will,  confiderMis  confiderandiSy  very  well  agree 
with  the  purging  Salt  from  the  Sea  Water. 

For  firft,  there  is  an  earthy  or  plaiftery  Part  contained 
in  thefe  Waters,  and  this  muft  be  feparated.  Tlie  very 
fame  is  in  the  Sea  Water,  and  is  precipitated  in  the 
Boiling  them  down,  as  has  been  obferv'd,  and  by  the 
Operators  is  called  Scratch. 

Next  there  is  a  muriatick  Salt  allowed  to  be  in 
thefe  Waters  i  in  fome  more,  in  fome  lefs,  and  this  is 
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likewife  to  be  feparated :  The  very  fame  is  done  froiu 
the  Sea  Water,  though  in  a  vaftly  larger  Proportion. 

And,  laftly,  there  is  a  black  and  dark  Liquor  to  be 
feparated ;  tho*  this  is  but  a  dark  Way  which  the  Dodor 
makes  ufe  of  to  exprefs  himfelf,  it  cannot  be  better 
explained,  than  by  what  has  been  found  to  be  Faft  in 
boiling  down  the  Waters  at  Shooters-Hill:  That  after 
feveral  Shootings  of  Salts  by  repeating  the  Boilings  of 
the  Waters,  there  would,  at  laft,  remain  a  Liquor  of  a 
deep  brown  Colour,  which  would  no  longer  yield  a 
cryftalizM  Salt ,  but  if  boil'd  up  drv,  would  afford  a 
Salt  of  the  fame  Kind  with  the  third  Salt  already  men- 
tiorfd :  And  this  explaining  Dr.  Grnos  black  and  dark 
Liquor,  helps  at  the  fame  time  to  prove,  in  this  Ar- 
ticle too,  that  the  Sea  Water  affords  the  fame  kind  of 

third  Salt. 

I  have  try*d  feveral  of  the  Experiments  raentiotfd  by 
the  Doftor,  by  which  he  diftinguifties  his  Salt  fi-om  other 
Salts.  Such  as  not  affefting  the  Colour  of  Syrup  of 
Violets  \  curdling  of  Milk  when  boifd  ;  in  the  Figure 
of  its  Cryftals  j  in  its  eafy  Diffolution  in  the  fame 
Qjiantity  of  Water  j  in  its  coagulatk^  with  the  01. 
Tartar.  Per  D.  L.  in  its  Calcination,  and  in  the  Bitter- 
nefe  of  Its  Tafte,  as  well  before  as  after  Calcination, 
^.  and  find  tliis  Salt,  thus  feparated  from  the  Sea 
Water,  anfwer  to  all  tlie  Tryals.  Some  few  Experi- 
ments, that  the  Dodor  has  not  taken  Notice  of,  I  (hall 
here  fubjoin,  and  then  leave  the  Whole  to  the  Opini- 
on of  better  Judges  j  Whether  there  be  any  fpecifical 

between  thefe  two  Salts? 

r  to  have  a  Standard  for  thefe  Experiments^ 

I  purpofely  got  my  Friend,  Mr.  Hjet^  Apothecary  at 

Epfom  (whofe  Fidelity  I  could  depend  on)  to  boil  me 

down  fomc  of  their  Waters,  which  he  did  from  the 

Well 
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Well  in  the  Town,  and  fent  me  a  fufficient  Quantity 
of  the  Salts,  to  anfwer  the  Purpofe  I  wanted  them  for. 

I  procured  likewife  fome  of  the  firft  Salts  from  the 
Lemington  Bittern:  Thefe  do  not  hold  fo  much  of 
(what  I  have  already  diftinguiftied  bv  the  Name  of) 
the  third  Salt,  as  I  find  the  I^^eweajlfe  Salts  da  This 
Lemington  Salt,  I,  for  Diftindion  fake,  call  the  firft 
Lemington  Sak. 

Part  of  this  I  diifolvM,  and  (hot  into  pure  Sal  Co- 
tharticuniy  being  freed,  as  well  from  the  Sea  Salt,  as 
the  third  Salt ,  and  this  I  call  the  fecmd  Lewingtm 
Salt. 

I  procured  likewife  from  Veweaftle  the  firft  Salts 
fhot  from  their  Bittern^  which  I  call  the  firft  VewcaftU 
Salt. 

Part  of  thefe  I  likewife  difTolvM  and  (hot,  and  ob- 
tained a  pure  Sal  Catbarticum^  and  this  is  what  I  call 
the  fecond  Newcaftle  Salt. 

I  am  obliged  to  make  Ufe  of  the  Sal  MiraMe^  made 
from  the  OL  Vitriol,  and  common  Salt,  that  having  been 
taken  for  the  Sal  Catharticum. 

As  alfo  common  Salt,  that  having  been  reprefented 
as  the  principal  Subftance  of  the  Sal  Catbartkum. 

I  took  half  an  Ounce  of  each  of  thefe  Salts,  and  dif^ 
folv'd  them  in  about  two  Ounces  rf  Water  to  each 
half  Ounce  of  Salt. 

A  fmall  Quantity  of  each  Diflblution  I  pour*d  into 
as  many  Glalfes,  and  dropt  into  them  all  fome  But/r. 
Antimonii.  The  Precipitation  that  foUowM,  fecm'd  to 
be  alike  in  them  all  ^  and  upon  dropping  a  little  Ok 
Vitriol,  into  each,  what  was  precipitated  being  more  po- 
werfully attrafted  by  the  Oil,  the  feveral  Liquors  be- 
came clear.  Thefe  are  the  two  only  Experiments,  in 
which  I  found  the  Confequences  fo  much  alike  in 
them  all. 

In 
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In  the  following  Experiments,  the  Sa/  Mirabik  is 
fuHlciently  diflin-^uifli'd  ifrom  all  the  reft* 

Slices  of  G:ill  cut  into  thefe  feveral  Solutions  have 
no  manner  of  Effect  upon  any,  except  that  of  the  tSW 
Mirablle^  whicli  is  foon  ting*d  of  the  Colour  of  Sack, 
or  rather  deeper. 

5^.  Sal  Arm.  c.  Tart,  dropt  into  the  feveral  Solutions 
turns  them  all  milky,  except  that  of  the  SW  MlfM^i/f , 
which  keep>  its  Traniparency. 

The  Sp.  Salts  Arwon.  c.  cake,  the  01.  Tart.  p. 
deUq.xhQ  Ttnffura  Coccinellin  Sp.  Fin.  faff,  do  every 
one,  ufed  after  the  fame  Manner,  fufticiently  diftin- 
guifti  the  Sal  Mirabile  from  all  the  reft. 

In  the  following;  Experiments^  the  Epfom  Salt,  the 
fecond  Lemington  Salt,  and  fecond  Newcajlle  Salt,  agree 
together,  and  differ   from  the  common  Salt,  the  firjl 
Lemington  Salt,  and  fir/l  Newcajlle  Salt. 

In  the  feveral  Solutions  I  dropt  a  Solution  of  Silver 
in  Aq.  Fortify  from  which  followed  thefe  Confcquences. 
The  Solution  of  the  Fpfom  Salt,  feccnd  Lemington  Salt, 
2Jidi  fecond  Newcajlle  Salt,  became  equally  milky,  be- 
fore the  Precipitation.  The  Solution  of  the  Sea 
Salt,  and/r/?  Newcajlle  Salt,  let  the  Precipitation  pafs 
without  receiving  any  milky  Tinge.  The  firjl  Leming- 
ton Salt,  as  holding  lefs  of  the  third  Salt,  than  thefirji 
Newcajlle  Salt  did,  took  a  little  milky  Tinge.  The  Pre- 
pitation  fell  nimbly  thorough  the  Solution  of  the  Sal 
MirabiUy  leaving  it  milky. 

In  the  Condition  thefe  were  in,  I  pour*d  fome  07. 
Tartar,  per  deliq.  to  each  of  them,  on  which,  after 
fome  time,  a  blueifii  Scum  arofe  on  the  Surfaces  of 
the  Epfom  Salt,  fecond  Lemington  Salt,  znA  fecond  Neu>' 
cajlle  Salt :  There  likewife  appeared  a  little  on  the  Jirjl 
Lemington  S:ilt,  but  not  any  on  the  reft. 

O  0  o  A  So- 
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A  Solution  of  corrofive  Sublimate  was  made  inWater, 
ten  Drops  of  which,  mixed  with  the  feveral  Solutions, 
produced  little  or  no  Alteration  -,  but  upon  dropping  in 
the  OL  Tartari  per  deliq.  the  following  Appearances 
were  produced :  In  the  Solution  of  the  Epfom  Salt,  fe- 
eond  Lefnington  Salt,  and  fecond  Newcajih  Salt,  the 
Precipitations  were  red  ^  in  the  Solution  of  the'  com- 
mon Salt,  and  fir  ft  Newcajile  Salt,  the  Precipitations 
were  white  J  in  the  Solution  of  the  fir  ft  LemingtmSzlt^ 
the' Particles  precipitated  approaclVd  pretty  near  the 
Colour  of  the  three  firft. 

I  took  fome  of  thefe  feveral  Salts  in  Subftance,  and 
to  each  of  them  pour*d  a  little  OL  Vitriol,  which  is  one 
of  the  Experiments  Dr.  Grew  try'd  upon  his  Salt,  and 
which  he  fays  caufes  a  moderate  Ebullition,  whereby 
it  appears  to  partake  of  an  alkaline  Principle ;  But 
without  looking  for  this  alkaline  Principle  from  its  fer- 
menting with  an  Acid,  (Terms  juftly  exploded  by  the 
learned  Dr.  Freind  in  his  PraleSiones  Cbymica)  I  am 
inclined  to  believe,  that  the  Salt  he  try*d  the  Experi- 
ment on,  had  not,  according  to  his  own  DireAions, 
been  thoroughly  feparated  from  his  muriatick  Salt. 
For  this  Oil  pour'd  on  the  Epfom  Salt,  fircond  Leming^ 
ton  Salt,  and  fecond  Newcqftle  Salt,  produced  no  fenli- 
ble  Fermentation.  On  the  Sea  Salt  it  ads  with  Vio- 
lence, forcing  off  its  acid  Spirit  with  an  infufferable 
Gas.  The  fame  Effeft  in  proportion  it  had  on  the  firft 
Lemington  Salt,  and  firft  Fewcaftle  Salt ;  none  at  all 
on  the  Sal  Mirabile^  as  being  a  Sea  Salt  already  fatia- 
ted  with  the  Oil. 

What  I  havje  all  along  callM  the  rfciW  Salt,  anfwers  in 
moft  of  thefe  Experiments  to  the  Sea  Salt,  and  yet  has 
fome  Properties  exceedingly  different  from  it  j  to  thofe  I 
Uave  inemion'd  thefe  may  be  added  \  it  will  not  de- 
crepitate 


crepitate  like  Sea  Salt  j  it  readily  melts,  when  put  in  a 
Crucible  in  the  Fire  -,  and  when  calcined  till  red-hot, 
affords  a  Calx  equal  to,  if  not  ftronger  than  a  Lime- 
ftone,  and  ferments  violently,  as  well  with  Water  as 
with  01  Vitriol.  This  Calx;whcn  eicpos'd  to  a  moift  Air, 
will  Part  of  it  tun  Per  deliq.  but  not  fo  foon  as  before 
Calcination*  All  thefe  Properties  differ  in  every  Re- 
fped  from  the  common  Salt,  and  leave  me  flill  in  doubt 
what  to  call  it,  as  alfo  how  far  Experiments  of  this 
Kind  may  be  deem'd  conclufive. 


O  0  0  2  IIL  ^  Let- 
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III.  A  Letter  from  the  (?{ev.  Mr.  James  Pound, 
(^iior  of  Wanftead,  F.  <^  S.  to  Dr.  Jurin, 
Seer.  (2^.  5.  concerning  ObJer'Vattons  inade  with 
Mr.  Hadlcy'f  (!(efleaing  Tele/cope. 

IT  were  to  be  wifh'd,  that  with  the  particular  De- 
fcription  given  in  a  late  Tranfadion  (JUumb.  3  76.) 
of  the  curious  Median ifm  of  that  Catadioptrick  Tele- 
fcope,  which  was  made  by  Mr.  Hadley^  and  by  him 
prefented  to  the  Rtyal  Society^  that  moft  ingenious 
Gentleman  would  have  communicated  alfo  a  full  Ac- 
count of  what  Obfervations  he  had  made  with  it, 
whereby  the  Publick  might  at  length  have  been  ap- 
prized of  the  Ufefulnefs  of  an  Invention,  (worthy  of 
its  great  Author,  Sir  Ifaac  Vexpten)  which,  perhaps 
from  the  vain  Attempts  made  by  fome  of  putting  it  in 
Praftice,  hath  lain  negledled  thefe  50  Years  ^  for  it  is 
fo  long,  fince  it  was  firft  publilhed  in  the  Pbilofopbical 
Tranfaffionif  Numb.  81. 

Mr.  Hadley  hath  fufficiently  convinced  us,  that  this 
noble  Invention  doth  not  confifl  in  bare  Theory  ^  and 
it  is  to  be  hoped,  that  he,  or  fonie  other  fuch  curious 
and  worthy  Perfons,  (who  fcruple  not  at  a  little  Pains 
and  Coft)  will  in  a  fliort  Time  find  out  a  Method,  ei- 
ther  of  preferving  the  concave  Metal  from  tarnifhing, 
or  of  clearing  it  eafily  when  tarniflied,  or  elfe  of  ma- 
king a  good  concave  Speculum  of  Gla{s  quickliiver'd  on 
the  Back- part.    When  a  Method  for  cither  of  thefe 

flull 
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(hall  be  difcovered,  'tis  not  to  be  doubted,  but  that 
the  old  Dioptrick  Telefcope  will  be  for  the  moft  Part 
laid  by,  and  this  Catoptrick  one  will  be  chiefly  in  ufe 
among  the  pradical  Aftronomers  *,  iiiaftnuch  as  feveral 
Inconveniencies  and  Difficulties,  which  are  unavoida- 
ble in  the  Management  of  the  former,  efpecially  when 
long,  are  in  this  latter  wholly  avoided. 

It  is  no  fmall  Convenience,  that  by  means  of  one 
of  thefe  reflefting  Telefcopes,  whofe  Length  exceeds 
not  five  Feet,  (and  which  may  be  managed  at  a  Win- 
dow within  the  Houfe)  Coeleftial  Objefts  appear  as 
much  magnified,  and  as  diftind,  as  they  do  through 
the  common  Telefcope,  of  more  than  loo  Feet  in 
Length. 

Mr.  Bradley^  the  Savtlian  Profelfor  of  Aftronomy, 
and  myfelf,  have  compared  Mr.  HadUfs  Telefcope  (in 
which  the  focal  Length  of  the  Objed  Metal  is  not 
quite  5  Feet  and  i)  with  the  Hugenian  Telefcope,  the 
focal  Length  of  whofe  Objeft  Glafs  is  123  Feet:  And 
we  find,  that  the  former  will  bear  fuch  a  Charge,  as 
to  make  it  magnify  the  Objeft  as  many  Times  as  the 
latter  with  its  due  Charge;  and  that  it  reprefents  Objefts 
as  diftinft,  though  not  altogether  fo  clear  and  bright; 
which  may  be  occafioned  partly  from  the  Difference 
of  their  Apertures  (that  of  the  Hugenian  being  fome- 
what  the  larger)  and  partly  from  feveral  little  Spots  in 
the  concave  Surface  of  the  Objeft  Metal,  which  did 
not  admit  of  a  good  Polifh. 

Notwithflanding  this  Difference  in  the  Brightnefs 
of  the  Objefts,  we  were  able,  with  this  reflefting  Te- 
lefcope, to  fee  whatever  we  have  hitherto  difcovered  by 
tlie  Hugenian ;  particularly  the  Tranfits  of  Jupiter^ 
Satellites,  and  their  Shades,  over  the  U\\k  oVJupiter  y 
the  black  Lift  in  Saturn  s  Ring^  and  the  Edge  of  the 

Shade 
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Shade  of  Saturn  caft  on  his  Ring,  as  rcprefented  by 
Fig.  4,  Plate  2.  of  the  forementiotfd  TranfaS.  Numb. 

We  have  alfo  feen  with  it  feveral  Times  the  5  Satel- 
lites of  Saturn ;  in  viewing  of  which  this  Telefcope 
had  the  Advantage  of  the  Hu^enian,  at  that  Time 
when  we  compared  them ;  for  it  being  in  Summer, 
and  the  Huzenian  Telefcope  being  managed  without  a 
Tube,  the  Twilight  prevented  us  from  feeing  in  this 
fome  of  thofe  fmall  Objefts,  which  at  the  fame  Time 
we  could  difcem  with  the  refleding  Telefcope. 

/  am^  Sec 
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IV.  Oh/erVations  on  the  Satellites  of  Jupiter  and 
Sacurn,  made  with  the  fame  Tele/cope.  !By  John 
Hadlcy,  E/q^  F.  Q{.  5.  ExtraHed  from  the 
Minutes  of  the  Royal  Sociecy,  Apr.  tf.  1721. 


MR.  Hadlty  gave  the  Society  a  Relation  of  fome  of 
the  moft  remarkable  Obfervations,  which  he 
had  made  with  his  Refiefting  Telefcope,  before  he 
prefented  it  to  the  Soeietj^. 

In  obferving  Jupiter^s  Satellites  he  has  feen  diftind- 
ly  the  Shadows  of  the  firft  and  third  Satellites  caft 
upon  the  Body  of  the  Planer  \  Mr.  Fdkes  and  Dr.  Ju* 
fin^  being  preient,  affirmed,  that  Mr.  HadUy  had  like* 
wife  ihewn  them  the  Shadow  of  the  third  Satellite 
through  the  fame  Telefcope. 

In  obferving  Saturn  the  laft  Spring,  at  a  Time  when 
that  Planet  was  about  1 5  Days  paft  the  Oppofition,  he 
faw  the  Shade  of  the  Planet  caft  upon  the  Ring,  and 
plainly  difcerned  the  Ring  to  be  diftinguiihed  into 
two  Parrs,  by  a  dark  Line,  concentric  to  the  Circum- 
ference of  the  Ring.  The  outer  or  upper  Part  of  the 
Ring  feemed  to  be  narrower  than  the  lower  or  inne^ 
Parr,  next  the  Body,  and  the  dark  Line,  which  fepa- 
rated  them,  was  ftronger  next  the  Body,  and  fainter  on 
the  outer  Part  towards  the  upper  lidge  of  the  Ring* 
Within  ih:  Ring  he  difcerned  two  Beits,  one  of  which 
crof«*d  Saturn  clofe  to  its  inner  Edge,  and  feemed  like 
the  Shiideofthc  King  upon  ihe  Body  of  Saturn '^  but 
when  Ik  confiwicreJ  the  SiiiMiiou  cf  the  Sup,  in  refped 


to  thc^  Rinc:  and  Saturn^  he  found  that  Belt  could  not 
arife  from  fuch  a  Caule. 

He  fays,  that  at  Times  he  has  feen  with  this  Tele- 
fcopc  three  different  Satellites  of  Saturn^  but  could 
never  have  the  Fortune  to  fee  all  five. 

Aug.  1723.  Mr.  Hadlej^  2Ldds^  that  he  has  feveral 
Times  feen  the  Shadov/  of  the  firft,  fecond,  and  third 
Satellites  of  Jupiter  pafs  oyer  the  Body  of  that  Planet, 
and  that  he  has  feen  the  firft  and  fecond  appear,  as  a 
bright  Spot  upon  the  Body  of  Jupiter^  and  has  been 
able  to  keep  Sight  of  them  there  for  about  a  Qj.iarter 
of  an  Hour,  from  the  Time  of  their  entring  on  his 
Limb. 

Jupiter's  S:uellites  have  of  late  Years  been  fo  fitua- 
ted,  with  regard  to  the  Earth  and  Jupiter^  that  he  has 
not  had  fufficient  Opportunity  of  obferving  the  Tranfit 
of  the  fourth  Satellite,  or  of  its  Shadow. 

The  dark  Line  on  the  Ring  of  Saturn,  parallel  to 
its  Circumference,  is  chiefly  vifible  on  the  Anfa^  or 
Extremities  of  the  EUiptick  Figure,  in  which  the  Ring 
appears^  but  he  has  feveral  Times  been  able  to  trace 
it  very  near,  if  not  quite  round  ,  particularly  in  AGjy, 
1712,  he  could  difcern  it  without  the  Northern  Limb 
of  Saturn,  in  that  Part  of  the  Ring,  that  appeared  be- 
yond the  Globe  of  the  Planet.  The  Globe  of  Saturn 
(at  leaft  towards  its  Limb)  reflefts  lefs  Light  than  the 
inner  Part  of  the  Ring,  and  he  has  fometimes  diftin- 
gui{h*d  it  from  the  Ring  by  the  Difference  of  Colour. 

The  dufky  Line,  which  in  1720  he  obfcrved  to  ac- 
company  the  inner  Edge  of  the  Ring  crofs  the  Diflc, 
continues  clofe  to  the  fame,  though  the  Breadth  of  the 
Eilipfc  is  confidcrably  encreas'd  fince  that  Time. 

V.An 
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V.  Jn  Account  of  an  Extrauterine  FottuSy  taken 
out  of  a  Woman  after  Deaths  that  had  continued 
five  Years  ajid  an  half  in  the  Sody.  !By  Robert 
Houftoun,  M.  2). 


T  Was  fent  for  in  Auguji  171 7,  to  a  WbiMtt  near 
I  Newpart-Markitj  who  had  been  married  eighteen 
lears  to  a  Native  of  the  Eajl  Indies^  by  whom  fhe 
had  eight  Children,  befides  two  Mifcarriages.  At  my 
vifiting  her,  now,  fiie  was  with  Child  in  a  fecond  Mar* 
riage,  and  her  Husband  a  vigorous  young  Man. 

She  was  near  her  full  Time,  and  had  felt  Pains  for 
feveral  Days,  which,  returning  by  Intervals,  (he  con- 
cluded, would,  as  ufual,  bring  on  her  Delivery'.  Her 
Mother  and  her  Midwife,  apprehending  no  Difficulty, 
affured  thofe  about  her,  that  only  Time  was  wanting. 

But  I  found,  on  Examination,  that  her  Womb  was 
of  no  Bulk  to  contain  a  Child  near  its  Time  -,  and  that 
its  Neck,  of  an  uncommon  Hardnefs,  was  alfo  closed  fo 
ftraitly,  as  to  refufe  the  leaft  Admiffion,  even  of  a 
fmall  Probe  or  knitting  Needle^ 

I  declared  upon  this,  that  her  Delivery  was  impof- 
fible  J  becaufe  the  Child  was  not  within  the  Womb, 
but  between  the  Womb  and  the  Guts:  That  it  might 
be  removed  by  a  Paflnge  to  be  made  for  it,  without 
any  great  Pain,  and  with  Safety  to  the  Mother.  1  of- 
fered to  undertake  it,  and  aflur'd  them,  that  this  wa^^ 
the  only  Opportunity  •,  and  that  if  (he  neglecTed  it,  it 

P  p  p  wouU^. 
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would  hereafter  be  out  of  the  Power  of  Art  to  give 
her  the  Relief,  (he  muft  languifh  for  till  Death,  unlefs 
favoured  by  fome  unlikely  and  extraordinary  Accident. 

However  confidently  I  affirm'd  it,  they  liftened  with 
a  Mixture  of  Disbelief  and  Amazement,  and  rejefted 
my  Afliftince.  At  tha;:  Time,  in  Probability,  it  would 
have  been  fuccefsful ;  for  ftie  was  a  flender  wcll-fhap*d 
Woman,  in  good  Habit  of  Body,  and  of  a  fprightly 
Difpcfition. 

It  was  a  Year  after  this,  when  Mrs.  Hexelj  a  noted 
Midwife  in  St.  James*%  Parifli,  defir'd  me  again  to  vi- 
fit  her,  I  found  her  much  diforder'd  by  a  growing  Im- 
pofthumation  in  her  Belly :  I  order*d  her  fome  cordial 
Stomach icks,  CaJJia^  and  fuch  gentle  Lenitives  j  and 
they  met  a  Succefs  beyond  my  Expeftation :  So  that, 
by  aid  of  a  regular  Diet,  and  the  watchful  Exadnefs 
of  a  very  tender  Mother  (a  Nurfe  of  above  thirty  Years 
Experience  about  this  City)  I  reftor*d  her  to  fuch 
Strength,  that  ihe^  went  chearfuUy  Abroad,  and  re-ap- 
ply*d  herfelf  to  Bufinefs.  I  told  her  (he  might  frankly 
benefit  herfelf  by  my  Advice,  or  my  Medicines :  And 
fhe  caird  as  (he  found  Occafion. 

But  about  fi(Teen  Months  from  the  Time  when  I 
vifited  her  fir(l,  her  Mother  came  from  her  to  entreat 
my  Aflifl:ance :  She  complain'd  of  great  Pain  in  the 
lower  Part  of  her  Abdomen  -,  and  I  found  a  Tumour  of 
a  conick  Form,  projeding  about  an  Inch  beneath  the 
Xffnbllkus  :  Its  Inflammation,  with  Tenfion,  and  a  Fe* 
veri(hnefs  attending  it,  fo  plainly  indicated  Suppura- 
tives,  that  I  was  not  furpriz'd  to  hear,  in  a  few  Days, 
that  it  had  broke,  as  I  wi(h'd, 

t  propofed  to  lay  it  open,  both  to  give  a  free  Emif- 
fion,  and  prevent  its  becoming  fiftulous  ^  but  (he  was 
apprehenfive,  that  I  would,  as  (he  call'd  it,  cut  open 

her 


her  Belly :  So  that  not  being  able  to  prevail  with  her, 
1  ordered  a  Pot  of  Unguent,  and  fome  Plaifters. 

The  Ulcer  foon  grew  fiftulous,  and  fo  continued 
till  fhe  dy*d,  which  was  on  the  23d  of  March  laft,  in 
the  4 1  ft  Year  of  her  Age. 

For  above  five  Months  before  her  Ddath,  (he  voided 
her  Excrements  by  this  Vent,  and  all  the  (oft  Parts  of 
the  Fcetusj  with  (brae  fmall  Boftes  of  its  Fingers.  But 
the  Tcft  of  the  Skeleton  remaining  entire,  I  took  it  out 
of  her  Body,  together  with  the  Vagina^  UtefUs^  Ke- 
Sum^  &c.  wherein  it  had  involved  itfelf,  as  may  be 
feen  more  particularly  in  the  Figure  annexed. 

Explication  of  the  Figures. 

Fig.  21. 
A  The  Clitoris. 
BB  The  Njfmpha. 

C  The  Rim^,  or  Entry  into  the  ^^i»^. 
D  The  Bladder. 
E  E  The  Ureters  cut  off. 
F  The  Uterus  found  and  entire. 
G  The  lucfi  Ovarium. 
HH  The  Tuies. 
I  Part  of  the  Cohn  cut  off. 
K  Part  of  the  Peritonxum. 
L  Part  of  the  Ileum  cut  off. 
M  Part  of  the  Cacum. 

O  Part  of  the  Cranium  that  plainly  appears. 
P  The  Ulcer,  tlirough  which  the  Excrements  pafs*d, 

with  fome  fmall  Bones. 
dddCLThe  Bulky  Mafs,  wherein  the  Skeleton  is 

contained,  between  the  C/iP^rwj,  pa?  t  of  the  Fagina^ 

and  Re8um. 
R  R  Part  of  the  Cutis. 

P  p  p  a  Sne 
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She  was  full  nine  Months  gone  in  Augufi  1717, 
and  dy*d  the  23d  of  March  1733,  on  which  Day  I 
took  it  out. 

Fig.  23.    A  Lateral  View. 

A  Orificium  Vagina, 

B  Anus, 

C  Inteftinum  ReSum, 

DDD  The  Mafs,  wherein  the  Skeleton  is  coata.ia*d. 

E  The  Cofta  plainly  appearing. 

F  The  Bladder  laid  afide. 

G  The  Ureter  cut  off. 

H  The  Uterus, 

I  The  Ovan, 

K  The  Tube, 

L  Part  of  the  Colon. 

M  TheUleer^  through  which  the  Excrements  pafs'd, 

about  one  Inch  beneath  the  NaveL 
N  Bones  in  the  Orifice  of  the  Ulcer, 

FINIS. 
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A'DVERTISEMENT. 

TH  E  Praftice  of  inoculating  the  Small  Pox  being  now 
extended  into  many  Parts  of  the  Kingdom,  and  it  being 
highly  reauifite  that  the  Publick  fhould  be  faithfully  in« 
form'd  ot  the  Succcfs  of  that  Method,  whether  Good 
or  Bad  f  It  is  defir'd,  that  all  Physicians,  Surgeons, 
Apothecaries,  and  others  therein  conccm'd,  will  be  pleas'd 
to  tranfmit  to  Dr.  Jttrw^  Secretary  to  the  Royal  Society, 
a  particular  Account,  fpecifying  the  Name  and  Age  of  every  Per- 
fon  by  them  inoculated^  the  Place  where  it  was  done,  the  Manner 
of  the  Operation,  whether  it  took  EfFcft  or  no,  what  Sort  of  Dif- 
tcmper  it  produced,  on  what  Day  from  Inoculation  the  Eruption 
appear'd  5  and,  laftly,  whether  the  Patient  died  or  recovered.  They 
are  defired  to  comprehend  in  their  Accounts  all  Perfons  inoculated 
by  them,  from  the  Beginning  of  this  Praflice  among  us  to  the  End 
of  the  prefent  Year,  and  to  fend  them  fomc  Time  in  January  or 
February  next. 

I N  cafe  this  be  comply'd  with,  the  Advertiser  promifes 
to  give  the  Publick  an  exaft  Account  of  the  whole  Number  of  Per- 
fons inoculated  in  Great  Britain^  diftinguifhinc  them  into  Claflcs 
according  to  their  feveral  Ages :  as  likewife  of  thofe  that  it  has 
had  no  EffeA  upon,  and  of  tho(e  that  have  died  of  it. 

A  N  D  he  farther  promifes  to  prcferve  the  Original  Accounts, 
that  fhall  be  fent  him,  and  to  give  a  Sight  of  them  to  any  Gentle- 
man who  fhall  delire  it,  that  in  cafe  any  of  thofe,  who  have  been 
inoculated,  fhall  afterwards  have  the  S  m  a  l  l  Po  x  in  the  natural 
Way,  it  may  be  known,  whether  fuch  Perfon  had  before  received 
the  Small  Poxby  Inoculation,  or  not. 

N.  S.  The  Names  of  the  Perfons  inoculated  fliall  not  be 
printed  without  Leave  of  the  Parties  concera'd. 

2)fr.  nth.  1723. 

James  Jurin. 
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I  An  Account  of  a  Roman  In/criptiony  found  at 
Chichcftcr.    !By  Roger  Gale,  Efq^  F.  (3{.  5. 

THIS  Infcription,  Fig.  i.  as  curious  as  any  that 
has  yet  been  difcovercd  in  Britain,  was  found 
the  Beginning  of  laft  April  at  Cbicbejler^  in  digging  a 
Cellar  under  the  Corner-houfe  of  St.  Martins-lane^  on 
the  North  Side  as  it  comes  into  Nortb-Jlreet.  It  lay  a- 
bout  four  Foot  under  Ground,  with  the  Face  upwards, 
by  which  it  had  the  Misfortune  to  receive  a  great  deal 
of  Damage  from  the  Picks  of  the  Labourers  as  they 
endeavoured  to  raife  it  ^  for  befides  the  defacing  of  fe- 
veral  Letters,  what  was  here  disinterred  of  the  Stone 
was  broke  into  four  Pieces  :  The  other  Part  of  it,  ftill 
wanting,  is,  in  all  Probability^  bury'd  under  the  next 
Houfe,  and  will  not  be  brought  to  light  till  that  hap- 
pens to  be  rebuilt  The  Infcription  is  cut  upon  a  grey 
Sujfex  Marble,  the  Length  of  which  was  fix  Roman 
Feet,  as  may  be  conjeftured  by  meafuring  it  from  the 
Middle  of  the  Word  T  E  M  P  L  U  M  to  that  End  of 
it  which  is  entire,  and  is  not  altogether  three  Foot 
Englijby  from  the  Point  mentioned.  The  Breadth  of 
it  is  two  and  \  of  the  fame  Feet,  the  Letters  beauti- 
fully and  exadly  drawn,  thofe  in  the  two  firft  Lines 
three  Inches  long,  and  the  reft  a  '• 

Being  at  Cbicbefter  in  September  laft  with  Dr.  Stuke^ 
^,  we  took  an  accurate  View  of  this  Marble,  which 
is  now  fixed  in  the  Wall  under  a  Window  within  the 
Houfe  where  it  was  found,  and  that  we  might  be  as 
furc  of  the  true  Reading  as  puflible,  wherever  the  Let- 

(iq  q  ters 
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ters  were  defaced,  we  iinpreflfed  a  Paper  with  a  wet 
Sponge  into  them,  and  by  that  Means  found  thofe  in 
the  fifth  Line  to  have  been  as  we  have  exprefs'd  them 
above,  and  not  as  in  other  Copies  that  have  been  hand- 
ed about  of  this  Infcription. 

The  only  Letter  wanting  in  the  firft.Lme  is  an  N 
before  E  P  T  V  N  O,  and  fo  no  Difficulty  in  reading 
that.  As  to  the  fecond,  though  it  was  more  ufual  in 
Infcriptions  of  this  Nature  to  exprefs  the  Donation  by 
the  Word  S  A  C  R  V  M  only,  referring  to  the  Temple 
or  Altar  dedicated  ^  yet  we  have  fo  many  Inftances  in 
Gf  uteres  Corpus  Infcriptionum  of  T  E  M  P  L  V  M  and 
ARAM  alfo  cut  on  the  Stones,  that  there  is  not  the 
leaft  Occafion  to  (ay  any  Thing  farther  upon  that 
Fointr 

The  third  Line  can  be  no  other  Way  fill'd  up,  than 
as  I  have  done  it  by  the  prick'd  Letters :  I  muft  own, 
however,  that  I  have  had  fome  Scruple  about  the  Phrafe 
ofDOMVS  DIVINA,  the  fame  Thing  as  DO- 
M  V  S  A  V  G  V  S  T  A,  the  Imperial  Famify,  which 
I  cannot  fay  occurs,  with  any  Certainty  of  the  Time 
it  was  ufed  in,  before  the  Reign  of  Antoninm  Pius^ 
from  whom,  down  to  Conjlantine  the  Greats  it  is  very 
frequently  met  with  in  Infcriptions.  This  kept  me 
fome  Time  in  Sufpenfe,  whether  this  found  at  Cbicbe- 
Jler  could  be  of  fo  early  a  Date  as  the  Time  of  Clau^ 
dius :  But  as  we  find  feveral  Infcriptions  in  Gruter 
with  thofe  Words  in  them,  or  I.  H*  D.  D.  In  honor etn 
Domus  Divime^  which  is  much  the  f^ame  Fhing,  with* 
out  any  Mark  of  the  Time  when  they  were  cut,  they 
may  Inve  been  before  the  Reign  of  Antoninus  Pius^  and 
then  only  came  into  more  general  Ufe  ,  and  as  the  Time 
that  Cogidunus  lived  in,  will  not  let  this  be  of  a  la- 
ter ftanding,  I  think  we  may  offer  it  as  an  Author! ty^ 

fC0 
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for  the  ufe  of  this  Piece  of  Flattery  to  the  Emperors 
long  before  that  excellent  Prince  came  to  the  Purple. 

The  third  Line,  as  I  believe,  was  EX  AVCTO- 
RITATE.  TIB.  CLAVD.  and  the  fourth  C  O- 
GIDVBNI.  R.  LEG.  See  that  is.  Ex  AuSlorita^ 
te  Tiberii  Claudii  Cogidubni  Regis^  Legati  Augujli  in 
Britannia  \  for  the  following  Reafons :  We  are  inform- 
ed by  Tacitus  in  Vita  AgricoU  * ,  That  after  Britain 
had  oeen  reduced  to  a  Roman  Province  by  the  fuccefs- 
ful  Arms  of  Aulus  PlautiuSy  and  OJlorius  Scapula^  un- 
der the  Emperor  Claudins^  QuAdam  Civitates  Cogidu- 
no  Regi  erant  donaXA^  is  ad  nojiram  ufque  memoriamfi^ 
diljimus  remanfit^  vetere  ac  jam  pridem  recepta  Populi 
Romani  confuetudine  ut  haberet  injlrumenta  fervitutis 
C^  Reges.  This  Cogidunus  feems  to  be  the  fame  Per- 
foo  as  Cogidubnus  in  our  Infcription,  the  Letter  B  in 
the  third  Syllable  making  little  or  no  Difference  in  the 
Word,  efpecially  if  pronounced  foft,  as  it  ought  to  be, 
like  a  V  confonanr. 

It  is  fo  well  known  to  have  been  the  Cuftom  of  the 
Roman  Libert  i  and  Clientes^  to  take  the  Names  of  their 
Patrons  and  Benefadors,  that  it  would  be  wafting  of 
Time  to  prove  the  conftant  Ufage  of  that  Pradice. 
Now  as  this  Cogidubnus^  who,  in  all  Probability,  was 
a  petty  Prince  of  that  Part  of  the  Dobuni  which  had 
fubmitted  to  Claudius^  and  one  that  continued  many 
Years  faithful  to  him  and  the  Romans  ^ ,  had  given  him 
the  Government  of  fome  Part  of  the  Ifland  by  that  Em- 
peror, nothing  could  be  more  grateful  in  regard  to 
Claudiusy  nor  more  honourable  to  himfelf,  after  he 
was  Romanifed^  than  to  take  the  Names  of  a  Benefa- 
^  Q^q  q  3  dor 
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ftor  to  whom  he  was  indebted  for  his  Kingdom,  and 
focaUhimfelfTIBERIVS  CLAVDIVS  CO- 
GIDVBNVS. 

I  fuppofe  him  to  have  been  a  Regului  of  the  Dohi^ 
ni  ^  becaufe  we  are  told  by  Ditm  Cajfm  ^ ,  that  Aulm 
Plautius  having  put  to  flight  Cataratacus  and  T^go- 
dumnus^  Sons  of  Cunohetin^  part  of  the  Boduni  (the 
fame  People  as  the  Dobunt)  who  were  fubjed  to  the  Ca* 
tueOani^  fubmitted  to  the  Kamans  ^  and  the  Name  Coih 
dubnusy  or  Cogiduvnus,  COC  0  Dttbtti  or  Dufttt  \  fig- 
nifying  exprefsly  in  the  Britifi  Language  PRlN- 
CEPS  DOBVNORVM,  feems  to  put  the  Mat- 
tcr  out  of  all  doubt.  ^ 

How  far  his  Territories  extended^  it  is  impoffibie  to 
define.  Bifhop  Stillingfleet  ®  fuppofes  them  to  have 
lain  in  Surrey  and  Sujfex  ^  Suffix  certainly  was  Part 
ofthem,  fince  the  Temple  mentioned  in  this  Infcrip- 
tion  was  erefted  in  it  by  his  Authority^  and  it  » 
not  unlikely,  that  befides  the  Regni^  who  were  the 
People  of  thofe  two  Counties,  he  might  have  that  Part 
oftheD^^ifj  which  had  fubmitted  to  thtRomans^  and 
feems  to  have  been  his  own  Principality,  together  with 
the  Ancalitesy  Bibroci^  and  Seiontiaeiy  whofe  G)untries 
lay  between  the  Dobuni  and  the  Re^m^  beftowed  upon 
him  ^  the  Words  Gvitates  quadam  in  Tacitus^  not  im- 
porting no  more  than  Home  few  Tewnsj  but  feveral  Peo- 
ple^ the  Word  Civitas  always  fignifying  a  People  in  that 
Hi(lorian«. 

Before  I  proceed  any  farther,  it  will  not  be  amifs  to 
obferve,  tliat  Togodumnux  and  Cogidubnusy  tho'  their 
Names  are  fo  much  alike,  were  two  diftinft  Perfons : 
The  firft  was  Son  of  Cunobelin^  King  of  the  Trinoban-^ 


ter^ 
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Wf  vanquifhed  and  killed  in  Battle  by  Aulas  Plauthii. 
The  fecond  a  Prince  that  fubmitted  to  OJiorius  Sea- 
pula^  and  continued  in  his  Fidelity  to  the  Ramans^  in 
noflram  ufque  memariam^  fays  Tacitus^  who  was  born 
at  the  latter  End  of  Ckmditu^s  Reign  ^  fo  that  Two- 
dumnui  was  probably  dead  before  Ccgidubnus  had  his 
Government  conferred  upon  him. 

I  call  it  his  Government,  for  tho*  by  the  Letter  -R* 
(landing  in  the  Infcription  with  a  Pomt  both  before 
and  after  it,  by  which  it  plainly  denotes  an  entire 
Word  of  itfelf,  it  may  feem  that  it  was  intended  for 
COGIDVBNI  REGIS,  and  I  believe  was  fo 
in  refped  of  his  quondam  Dignity,  yet  it  is  evident,  that 
he  had  condefcended  to  take  the  Title  of  L  E  G  A* 
TVS  AVGVSTI  IN  BRITANNIA  from 
Claudius ;  and  that  too  mud  have  been  only  over  thofe 
People  tnat  he  had  given  him  the  Government  of, 
Aulus  TlautiuSy  Ofiarius  Scapula^  Didius  GaBus^  Avi- 
tus  Veranius^  and  Suetonius  Paullinus^  having  the  fu* 
preme  Command  fucceflively  about  this  Time  in  this 
Ifland,  the  fecond  and  lad  of  which  are  called  exprefs- 
ly  Legati  by  Tacitus  ^  The  Legati  Cafaris  or  Au^ 
gufti  were  thofe,  qui  Cafari^  fwditas  regebant  Pro* 
vincias. 

The  fixth  Line  has  loft  at  the  Beginning  the  Letters 
C  O  L  L  E,  but  fo  much  remains  of  the  Word  as  makes 
it  to  have  been  indubitably,  when  entire,  COLLE- 
GIVM,  and  the  following  Letters  are  an  Abbrevia- 
tion of  F  A  B  R  O  RV  M^ 

Thefe  Colleges  of  Artificers  were  very  ancient  at 
Rome^  as  ancient  as  their  fecond  King  Numa  Pompilius^ 

It 
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if  we  may  believe  Plutarch  \  who  tells  us,  that  the 
People  were  divided  by  him  into  what  we  at  this  Day 
call  Companies  ofTradefmeny  and  menxons  the  Hlxfove^ 
or  Fabri  among  them,  tho'  Horns  ^  fays,  that  Populus 
Romanus  a  Servio  Tullio  relatusfuit  in  Cenfuniy  digef- 
tus  in  Clajfes^  Curiis  atque  CoUegiis  dijlributus.  But  as 
the  Power  of  the  Romans  extended  itfeif,  it  carry'd  the 
Arts  of  that  great  People  along  with  it,  and  improved  the 
Nations  that  it  fubdued,by  civilizing,  and  teaching  them 
the  Ufe  of  whatever  was  neceflary  or  advantageous  a- 
mong  their  Conquerors,  from  which  moft  wife  and 
generous  Difpofition,  among  otlier  beneficial  Inftitu- 
tions,  we  find  thefe  Collegia  to  have  been  eftabliflied 
in  every  Part  of  the  Empire,  from  the  frequent  men- 
tion of  them  in  the  Infcriptions  collefted  by  Gruter^ 
Spon^  and  other  Antiquaries, 

Several  Sorts  of  Workmen  were  included  under  the 
Name  of  Fabri^ .  particularly  all  thofe  that  were  con- 
cerned in  any  kind  of  Building,  whence  we  meet  with 
the  Fabri  Ferrarii^  Lignarii^  Tignarii,  Materiarii,  Na- 
valesj  and  others  ^  the  laft  named  may  have  been  the 
Authors  of  dedicating  this  Temple  to  Neptune^  having 
fo  near  a  Relation  to  the  Sea,  from  which  the  City  of 
Chichejler  is  at  fo  fmall  a  Diftance,  that  perhaps  that 
Arm  of  it  which  ftill  comes  up  within  two  Miles  of  its 
Walls,  might  formerly  have  wafli'd  them.  The  reft  of 
the  Fraternity  might  very  well  pay  the  fame  Devotion 
to  Minerva^  the  Goddefs  of  -all  Arts  and  Sciences,  and 
Patronefs  of  the  Dadalian  Profeflion, 

As  no  lefs  than  five  Letters  are  wanting  at  the  Be- 
ginning of  the  fixth  Line,  there  cnnnot  be  fewer  loft 
at  the  Beginning  of  the  fevcnth,  where  the  Stone  is 

more 
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more  broke  away  than  above  j  fo  that  probably  there 
were  fix  when  it  was  perfeft.  What  we  have  left  of 
them  is  only  the  Top  of  an  S  ^  I  will  not  therefore 
take  upon  me  to  affirm  any  Thing  as  to  the  reading 
of  them,  which  is  fo  entirely  defaced  j  perhaps  it  was 
A.  SAC  R.  S.  a  facris  funt  j  perhaps  h  was  H  O- 
N  O  R.  S.  Honoratifunt :  As  to  the  former,  we  find 
thefe  Collegia  had  their  Sacerdotes^  therefore  Qui  a 
facris  funt^  which  is  found  in  Infcriptions  * ,  would 
be  no  improper  Term  to  exprefs  them  j  or  it  might 
have  been  S  A  C  E  R.  S.  facer  dotes  funt^  fince  we  find 
fuch  mentioned  in  the  folJowing  Infcriptions  ^. 

MAVORTI    SACRVM 
HOC  SIGNVM 
RESTIT 

COLL.  FABR.  ARI 
CINORVM  ANTIQVISS^ 
VETVSTATE 
DILAPSVM  ET 
REFECER.  CVR.  L.  LVCILIVS 
LATINVS  PROC.  R.P.  ARIC. 
ET  T.  SEXTIVSMAGGIVS 
SACER.  COLL.  EIVS 


Mavorti  facrum  hoc  Sig^ium  reftitmt  Collegium  Fa- 
brorum  Aricinorum  Antiquifjfimum^  vetujiate  dilapfunti 
et  refecerunt.  Curabant  Lucius  Lucilim  Lattnus^  Pro- 
curator KeipublicA  Aricinorum^  et  Titus  Sextim  Mag- 
giu6  Sacerdos  CoUegii  ejufdem. 


i  V.  Glut.  Corp.  XXIX.   >.     cxxi.  i.     Dcxxxil.   i, . 
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L.  TERTENI  AMANTI 
SACER.  COLL.  LOTORVM 
IIVIR    C.  SARTIVS  C.  F. 
ITERINVS    ET   L.  ALLIVS 
PETELINVS   D.  D. 

Lucius  Ttrtemm  Amantius  Sacerdos  Chffegti  Lotorum 
Dnumviri  Caius  Sortius^  Caii  Filiw,  Iterinus^  et  Isih 
elut  AOiua  Petelinus  DeJicaverunt. 

As  to  the  latter,  thofe  Members  of  the  College  that 
had  pafled  through  the  chief  Offices  of  it,  as  that  of 
PrafeSut,  or  Magtfter  qtdnquennalit^  had  the  Title  of 
HONORATI  conferred  upon  them :  You  have  fe- 
veral  of  thefe  HONORATI  mentioned  in  Gruter 
particularly  a  long  Catalogue  of  them  in  CoBeiio  Fa^ 
brerumTtgn»iorum,  p.  cclxviii.  i,  and  in  Reinefiuii 
Syntagma  ^  there  is  an  Infcription. 

EPAGATHO  TVRANNO 
HONORATO   COLLEGI 
FABRVM   TIGNARIORVM 
ROMANENSIVM  &c. 

So  that  the  Vacuity  in  our  Infcription  may  very 
well  have  been  filled  up  with  one  or  other  of  thefe 
Words,  and  the  three  next  Letters  that  follow  them 
D.  S.\)  defuo  dedieaverunt^  will  agree  with  either  of 
them,  and  what  precedes  them. 


The 
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The  laft  Line  has  been  PVDENTE  PVDEN- 
TINI  FILio^  but  there  muft  have  been  a  Letter 
or  two  of  the  Franomen  at  the  Beginning  of  it,  unlefs 
it  was  fliorter  than  the  reft  at  that,  as  well  as  at  the 
latter  End  of  it  j  and  from  what  I  have  faid,  the  whole 
may  be  read  as  follows. 

Veptuno  &  Minerva  Templum  pro  Salute  Domus  Di- 
vin^y  ex  AuSaritate  Tiberii  Claudii  Cogidubni  Regis^ 
Legati  Augujli  in  Brittannia,  Collegium  Fabrorum^K^ 
Qui  in  eo  a  Saeris  [pv'\  Honor  at  i  funt^  De  fuo  Dediea^ 
veruntj  Donante  aream  Pudente  Pudentini  Filio. 

Cbicbejler^  by  this  Infcription  found  at  it,  muft  have 
been  a  Town  of  Eminence  very  foon  after  the  Romans 
had  fettled  here,  and  in  Procefs  of  Time  feems  to  have 
been  much  frequented,  by  the  Roman  Roads,  ftill  vi- 
fible,  that  terminate  here  from  Port/mouthy  Midhurjl^ 
and  ATundel^  tho*,  what  is  very  ftrange,  we  have  no 
Roman  Name  now  known  for  it.  I  once  thought  it 
might  have  put  in  its  Claim  for  Anderida^  which  our 
Antiquaries  have  not  yet  agreed  to  fix  any  where,  be- 
ing fituated,  very  near,  both  to  the  Sjlva  Anderida^  and 
the  Southern  Coaji  of  the  Ifland,  the  two  Properties  of 
that  City  ^ :  But  Henrjf  of  Huntingdon^  who  lived  in 
the  Time  of  Henrj  1).  telling  us,  that  the  Saxons  fo 
deftroyed  Andredecefter^  that  Nunquam  pojiea  redidifi- 
cata  ftiit^  ^  locus  tantum  quafi  nobilijfimsi  urbis  tran-^ 
feuntibus  cfienditur  defolatus  ^  ^  it  could  not  be  Chi- 
cbejier'j  for  that  was  not  only  rebuilt  before  his  Time, 
but  was  a  Place  of  fuch  Note,  that  when  the  Bilhops, 
foon  after  the  Conqueft  p  ,   removed  their    Churches 

R  r  r  from 
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from  (mall  decay'd  Towns,  where  feveral  of  them  were 
then  feated,  in  Urbes  Celebrioresj  Stigand  then  Bi- 
ftiop  of  Sel^ej  fettled  his  Epifcopal  Chair  at  that  Place* 
I  fhall  conclude  with  obferving,  that  when  this  In- 
fcription  was  dug  up,  there  were  alfo  two  Walls  of 
Stone  difcovered  clofc  by  it,  three  Foot  thick  each,  one 
running  North,  the  other  Eaft,  and  joining  in  an  An- 
gle, as  the  North-JIreet  and  St.  Martins-lane  now  turn, 
which,  iu  all  Probability,  were  Part  of  the  Founda- 
tions of  the  Temple  mentioned  on  the  Marble. 

OSIob.  31.  172s* 


II.  De  StruElura  Dtaphragmatis.  Epifiola  Domini 
Antonii  van  Leeuwenhock,  (2^.  S.  S.  ad  So- 
cietacem  Regiam. 

IN  epiftola  ilia,  quam  ad  Dominum  Jurin  nuper  per* 
fcripli,  paucis  aperueram  opinionem  meam  de  morbo, 
qui  nuper rimahyeme  me  invaferat,  Statuebam  enim  ma* 
lam  affedionem  Diaphragmatis  originem  morbo  prae- 
builTe. 

Ut  autem  de  hac  Diaphragmatis  affedione  omnem 
mihi  dubitationem  eximerem,  Diaphragma  ovis  anni- 
culas  ad  medeferendum  curavi-  partem  illius  Diaphrag- 
matis in  minuta  fruftula  confedam,  ope  microfcopii* 
qua  potui  diligent ia  con(ideravi  ^  comperique  Diaphrag- 
ma ex  parte  compofitum  eife  ex  tenuiflimis  fibrillis  ^ 
^us  fine  microfcopio  confpedae  latum  circiter  capillam 
inter  fe  diilant*. 

Cum 
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Cum  deinde  diverfa  Diapfaragmatis  Arujfh  diverfis 
microfcopiis  applicuiflem,  &  vifu  diligenter  examinaC- 
fern  ^  pro  certo  ftatui  fibrillas  illas  ex  partibus  exoriri 
carnofis,  quas  Diaphragmati  circa  coftas  intexuntur. 
Eafdem  fibrillas  Diaphragmati  vice  tendinam  infervire 
judicabam.  Tendines  ifti,  fie  raihi  difti^  non  funt  per 
totum  Diaphragma  asque  fibi  vicini :  Quin  alii  aliis, 
quamvis  fibi  vicinis,  funt  aliqu^nb  crafliores. 

Cum  autem  &  fibrillas  modo  didas^  &C  membranam 
inter  fibrillas  exporredtain,  rite  confiderafTem  ^  animad* 
verti  Diaphragma,  quantum  ad  mnximam  fiii  partem, 
ex  fibrillis  iftis,  &  membrana  fibrillis  interjeda,  com- 
r  ;fitc  n  effe:  Si  tamen  vaforum  fanguineorum  &  co- 
piofi  adipis,  quse  Diaphragmati  inagna  copia  infident, 
rationem  modo  non  habeamus. 

Membrana  vero,  inter  tendines  (ita  mihi  diftos) 
interjefta,  tot  rugulis  exiguifve  plicis  fcatebat,  ut  pene 
obfiupefcerem :  iftas  autem  rugas  five  plicas  ad  hunc 
ufum  naturaliter  defiinatas  effe  credebam,  ut  Diaphrag- 
ma per  acris  infpirationem  extenfum  rurfus  contrahe- 
rent  ^  eaquc  ratione  opem  fiiam  conferrent  ad  acrem, 
qui  Pulmones  per  infpirationem  impleverat,  inde  expel- 
lendum. 

Ut  Diaphrdgmatis  contexturam  oculis  fpeftandum 
exponerem  ^  exiguam  Diaphragmatis  ovilti  modo  didi 
portionem  delineari,  &  in  icone  a.perABCDEFGH 
defignari  curavL  Ubi  BG,  CFj  &  DE,  tres  fimt 
tendines,  ea  magnitudine  exprefii,  quam  microfcopium 
oculis  exhibebat :  qui  tendines,  ut  jam  ante  monui, 
magnitudine  non  parum  inter  fe  difFerunt.  Inter  illos 
vero  tendines  membranam  interjeftam  videmus  •,  ex  qui- 
bus  tendinibus,  &  interjefta  membrana,  Diaphragma 
maximam  partem  compofitum  effe  modo*  dicebam. 

Ut  autem  de  vera  iconis  2  magnitudine  judicare  pof- 
fitis,  delineatorem,  ut  veram  firaftuli  delineati  magnitu- 

R  r  r  2  dinem 
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dinem  digito  indicarct,  rogavi  j  qui  mox  fpatium  inter 
Y  Z  in  icone  5.  commonftravit. 

AdhsBC  membranam  modo  diftam  pcnnultis  iifqiie 
exiguiflimis  foraminibus  pertufam  efle  obfervavi :  quae 
exiguiflima  fbracnina  ab  abdomine  patebant  in  peftus, 
&  a  peftore  viciflitn  in  abdomen.  Cum  amem  fieri  aon 
pofTe  haftenus  judicaverim,  ut  humor  quifpiam  ex  pe- 
dore  delab^tur  in  abdomen,  vel  ex  aodomine  fubve- 
hatur  in  pedus  ^  nunc  fatius  mihi  videtur,  indicium 
fuper  ea  re  meum  fufpendere.  Qjiin  fie  mecum  difiero  j 
forte  etiam  pulmonibus  noftris  vafcula  infunt  incom- 
prehenfibilis  exilitatis.  Q}iippe  fi  cogitemus,  quantum 
humoris  ex  pulmonibus  noftris  per  exfpirationem  edu- 
cator in  aSrem,  prae  exigua  humoris  copia  quam  infpi- 
rando  ex  aere  inferimus  in  pulmones  ^  facile  in  fenten- 
tiam  iilam  propendebimus. 

Sed  5c  hoc  non  femel  obfervavi,  quod  fibril  las  illas, 
quas  tendines  appelb,  vafa  quasdam  perrepant  itinere 
tranfverCx 

In  alio  ejufdem  Diaphragmatis  fruflub,  quod  mi- 
erofcopio  applicatom  fervabam,  dare  intoeri  licebat 
ftruduram  exorturoque  membranularum  ^  quas  inter 
fibrillas,  five  tendines  fie  mihi  didos,  interjacere  dixL 
Membraoulas  illas  permagno  plicarum  numero,  ut  e- 
tiam  praemonui,  inftrudas  videmus :  quas  omnia  in  ico- 
ne 3»  exhibentur  ad  LK.  Fibrilte  vero,  five  exigui 
tendines,  de  quibus  modo  difierebam,  in  eadem  iconc 
defigmantur  per  L  M  N  O  P  Q,  V erum  fibrillar  ift» 
funt  hie  ipajores,  quam  ufpiam  mihi  occurrerint. 

Pf^erea  membranam  illam,  ex  qua  Diaphragma 
maximam  partem  conftare  dixi,  quamvis  tarn  tenuem, 
a  fe  divelli^  6c  exiguam  avulfe  partis  portionem  ope  mi- 
crofcopii  in  icone  4  exprimendam  curavi.  Quod  eo  con* 
iilio  feci,  lU  laceros  tendines  atque  membranulas,  quan- 
tum 


turn  ars  imitari  naturam  poterat,  octilis  fubjiccrem* 
Ergo  hie  per  B.  S  T  V  particula  indicatur  tendinis  ex* 
tenfi :  ubi  &C  exiiiiQmae  exhibentur  fibrillar,  ex  quibus 
praedifta  tendinis  portio  contexta  eft.  In  eadem  icone 
per  V  T  &  W  X  portio  defignatur  tendinis  quiefcentis, 

Iftud  vcro  neque  explicari^  neque  fatis  comprehend i 
poteft,  quam  incredibilis  fibrillarum,  vafculorum,  & 
particularum  numerus  hie  inter  fe  eonglomeretur  j  & 
ad  tenuiflimx  membranas,  Diaphragmatis  inquam,  for- 
mationem  eoneurrat.  Sie  autem  ftatuo,  quoties  validi- 
us  infpiramus,  omnes  illas  plicas  five  finuofas  corruga* 
tiones  in  Diaphragmate  evanefeere  atque  eomplanari : 
quoties  autem  exfpiramus,  Diaphragma  rurfus  in  plicas 
rugafve  eontrahi,  quod  &  fuperius  notavL 

Dum  igitur  tantam  adipis  copiam  in  Diaphragmate 
gigni,  &C  eongregari  videmus-,  prastereaque  cogitamus 
fubftantiam  Diapliragmatis  per  adipem  ilium  fie  utrim* 
que  poffe  craflfefcere,  ut  in  turaorem  extuberet  j  facile 
intelligemus  Diaphragmatis  expanfionem  atque  contra* 
dionem  ea  ratione  poiTe  impediri  atque  pigrefcere,  at- 
que hine  fpirandi  difEcultatem  confequi :  ob  quam  ra- 
tionem  homines  obefos  prse  aliis  anhelos  elte  judica** 
mus.  Modico  autem  adipe  Diaphragma  perfundi  obli- 
nique  necefTarium  ftatuimus:  cum  enim  Diaphragma 
fingulis  horis  nongenties  expandi  Sc  nongenties  contra* 
hi  necefle  fit  ^  motus  illos  per  adipem  magpopere  adju* 
vari  cenfemus. 

Ceterum  freq.uentiori  indagatiotie  explorare  cona- 
tus  fum,  qua  ratione  carneas  Diaphragmatis  partes,  quas 
coftis  vicinas  ef[e  dixi,  tranfiiflent  in  membranam^ 
five  qua  ratione  membrana  Diaphragmatis  ex  illis  efiet 
exorta,  Verum  licet  indagationem  illam  crebro  fre* 
quentarem,  ipfe  mihi  latisfacere  non  potui» 

Jam 


(  404  ) 

Jam  5c  ilia  dubitatio  ine  fubierat,  an  non  tendine?, 
c[Uos  ego  quidem  (ic  voco,  vafculis  fint  inftrufti :  Et 
licet  microfcopio  meo  vix  tantum  tribuere  auderem ; 
tamen  tertio  poft  die  indagationem  iteravi,  &  tendines 
tranfverfe  diffecui:  quando  6c  illuc  indagationem  me- 
am  dirigebam,  ut  etiara  in  membrana  Diaphragointis, 
quam  rugofam  effe  dixi,  fanguinea  vafa*  requirerem. 
Tandein  igitur  fucceflit,  ut  fanguinea  vafa  (ecundum 
longitudiaejn  tendinum  protendi,  imo  odlonos  de- 
nofque  invicem  adjacere  viderem.  Inde  ad  raembra- 
nam,  quae  tendines  quad  circuraveftit,  oculos  converti , 
in  caque  tarn  ingentera  obfervavi  numerum  exiliflimo- 
rum  vafcuiorum,  ut  admiratione  defixus  hsererem.  Com- 
plura  iftorum  vafcuiorum  velut  areolis  inclufa  jace- 
bantj  quaB  tendinum  tranfverfe  perfeftorura  vafcula 
effe  cenfebam.  Ut  autem  eorum  omnium,  quas  modo 
narravi,  teftemhaberem  ocularem  ^  microfcopium  iftud, 
cui  didas  Diaphragmatis  particulas  applicaveram,  Chi- 
rurgo  meo  tradidi ,  qui  difta  mea  cum  iis  quse  vide- 
bat,  examuflim  convenire  refpondit. 

Hac  tamen  obfervatione  non  contentus,  comparavi 
Diaphragma  bovillum ;  ex  quo  circa  partes  illius  car- 
neas,  quas  coftis  adjacere  dixi,  fruftum  circiter  palma- 
riura  excidi :  comperique  Diaphragma  bovillum  circi- 
ter quadruplo  craffius  effe  ovUlo ,  &  banc  craflitudi- 
nem  maxima  ex  parte  illius  adipi  acceptam  effe  refe- 
rendam. 

Exinde  ex  ilia  Diaphragmatis  portione  lamellam 
quam  potui  tenuiflimam  abfcidi  j  quoties  enim  pauIo 
crafliorem  exfcindebam,  perfecabam  adipem,  qui  verfus 
medium  Diaphragmatis  protenditur;  puta,  ubi  Dia- 
phragma  fatis  eft  craffum,  neque  adipis  expers.  Dia- 
phragma vero  utrimque,  id  eft,  fuperius  atque  inferi- 
us,  quatuor  diftindis  conftat  membranis,   earumque 


tendinibus ; 
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tendinibus  ^  qui  tendines  membranis  veluti  inclufi  dc^ 
litefcunt. 

Iftorum  autem  tendinum  ingens  multitudd  non  po« 
terat  mihi  non  admirationem  parere:  neque  fatis  ere* 
dibile  videbatur  in  corpore,  cujus  ftruftura  funftionef-- 
que  tain  parum  funt  cognitas;^  in  Diaphragmate  inquam, 
tales  tamque  multiplices  partes  includi. 

Ut  Diaphragmatis  bovilli  flrufturam  ocuiis  expo, 
nerem,  partem  iilius  in  icone  6  ad  ABCI>expri* 
niendam  curavi,  ubi  primo  quatuor  exhibentur  partes 
diftindorum  tendinum,  qui  magno  numero  invicem  ad- 
jacent, &C  fupra  in  Diaphragmate  ovillo  etiam  funt 
exhibiti.  Verum  per  integrum  bdvis  Diaphragma  ifti* 
ufmodi  difFunduntur  exiguiflimi  tendines,  quos  ego 
quidem  fie  appello.  Et  hos  quidem  tendines,  una  eum 
membranis,  neceffe  eft  in  rite  conftituto  corpore  fine 
ulh  intermifiione  alternatim  extendi  atque  eontrahi  j 
quas  omnia  in  ieone  6  (atis  accurate  delineator  expreffit. 

Tenuifiimas  illas  fibrillas,  uti  Sc  membranarum  ru- 
gulas  plicafve,  per  erebram  indagationem  etiam  ex  vo- 
to  meo  deprehendi  in  Diaphragmate  ovillo  ^  nee  ipfe 
tantum  faspius  eum  voluptate  eonfideravi>.  fed  dc  aliis 
confiderandas  exhibui.  Ceterum  tendines  illos,  ita  mi- 
hi diftos,  5c  tenuiilimas  partieulas  tranfverfe  perfeeui  j 
inquirere  volens  num  forte  fint  perviae,  dC  eavitatibus 
praeditse.  Quando  incredibilis  exilitatis  vafeula  tanto 
numero  in  oeulos  meos  incurrerunt  y  ut,  qui  ipfe  non 
viderit,  vix  mihi  fit  habiturus  fidem.  Tum  6c  ingen- 
tem  percepi  numerum  exiguifliinorum  vafeulorum,  quas 
tranfverfo  Diaphragma  itinerepermeabant*,  6c  quantum 
ego  quidem  fentiebam,  ad  hoc  of&eium  a  natura  defti- 
nafitur,  ut  adipem  per  omnes  Diaphragmatis  partes  eir- 
eumferant,  8c  ipfi  Diaphagmati  continuum  alimentum 

fubminiftrent. 
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Superius  modo  dixi  adipem  in  Diaphragmate  inclu- 
fum  latere-,  &  utrimque  fupcr  adipem  quatuor  cxpor- 
rigi  tnembranas,  inter  fe  omnino  diftinftas,  Addo  mem- 
branas  iftas  tarn  arde  iibi  conjunftas  eife^ut  (implex  effe 
membrana  videatur.  ^ 

Jam  vero  altcri  microfcopio,  quod  paulo  minus  quam 
microfcopia  modo  difta  magnitudinem  objedorum  au- 
gcbat,  fruftum  Diaphragroatis  mediocris  craffitudinis 
admovcram.  Qjiod  eo  fpcftabat,  ut  demonftrarem,  qua 
ratione  membranas  partes  Diaphragmatis  adipofas,  hve 
ipfum  Diaphragmatis  adipem,  utrimque  circumdent^ 
adeo  ut  adeps  in  raembranis  illis  includi  videatur.  Id 
autem  in  icone  7  indicatur  per  E  F  G  H I K  L  M,  ubi 
per  EFGH,  item  per  IKLM,  duae  iftx  quadruplices 
defignantur  membranag^  in  GH  vero>  5c  IK,  adeps 
£epe  jam  diftus  includitur. 

Cum  deinde  tenuiflimam  Diaphragmatis  portionem, 

Suae  prae  manibus  erat,  in  orbes  confcindere  conarer, 
)iaphragma  in  duas  partes  five  lamellas  feceflit  j  unde 
fufpicatus  fum  Diaphragma  fie  a  natura  comparatum 
effe,  ut  adeps  eo  facilius  per  Diaphragmatis  fubftanti- 
am  diftribuatun 

In  icone  7,  ubi  membranas  tranfverfe  fedbe  exhiben- 
tur,  quasdam  exiguae  apparent  corrugationes,  quas  in 
iis  plerumque  percepi.  Poftea  com  peri  membranulas, 
in  quibus  adeps  coeundo  producitur,  exiliflimis  vafcu- 
lis  annexas  effe  j  quae  tamen  vafcula  per  contiguarum 
partium  exficcationem  in  Diaphragmate  jam  difto  c- 
rant  difi-upta.  Hanc  ego.  membranularum  &  vafculc- 
rum  connexionem  ex  eo  capite  neceffariam  exiftimo  j 
ne  Diaphragma,  quoties  extenditur,  omnino  complane- 
tur,  fed  in  cavitatem  pene  globofam  feie  expandat. 

Forte  complures  Diaphragma  fentient  elfe  membra- 
nam  apprime  crafiam ;  cum  tamen  fit  membrana  per- 

exilif. 
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exili&  Ut  igitur  hunc  illis  errorem  eximam  ^  frulhi- 
lum  Diaphragmatis  bovilli,  ficut  fe  nudis  oculis  ofFert, 
delineandum  curavi :  Iftud  tamen  verum  eft,  Diaphrag- 
ma  pro  tenuitate  fua  efTe  oppido  robuftum,  quod  inul« 
titudini  exiliffimorum  tendinum,  de  quibus  fepius  egi, 
tribucndum  dfe  ftatuo. 

Igitur  per  N  OP  Q,,  in  iconc  8|  fruftulum  defigna- 
tur  Diaphra^atis  bovilli :  ubi  ];)er  fibrillam  N  O  iinutn 
latus,  five  dimidia  craflitudo,  Diaphragmatis  bovilli  in- 
dicatur  *,  per  P  Q^  altera  craflitudinis  illius  medietas  ex« 
primitun  Reliquum  Diaphragmatis,  nempe  quidquid 
inter  O  P  &  N  Q,  interdufum  eft,  adioe  five  partious. 
adipofis  eft  obfitum :  nifi  quod  inter  N  vLnonnihil  car« 
nis  interjaceat,  pertinens  ad  caraem  coftis  adjacentem. 
'  Igitur  quo  morbum  antediftum,  qui  nupera  hyeme 
me  corripuit,  8c  quern  ego  Diaphragmati  maxima  ex 
()arte  imputabam,  fsepius  in  memoriam  revoco  ^  eo  e- 
tiam  faspius  Medicos  errare  cogito,  dum  palpitationem, 

3uam  in  peftoris  regione  quandoque  percipimus,  cor- 
is  palpitationem  appellant.  Certe  ego  tales  palpita- 
tiones  ex  mala  Diaphragmatis  afFedione  oriri  cenfeo  ^ 
five  afFedionem  illam  producat  alimenti  defedus,  five 
vaforum  quorundam  emciat  obftipatio,  quae  Diaphrag- 
ma  magno  numero  pervagantur.  Talis  enim  ooftipa- 
tio  in  ante-didis  tendinibus  facile  convulfivos  motus 
excitare  poteft  ^  &  hanc  morbi  mei  ipfiflimam  fuilTe 
caufam  exiftimo* 


S  f  f  JII.  Partium 
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III.  Taytium  Genitalium  in  Muliere  StruEiura  pr^^ 
tematuralis.  Ex  Epifiala  Viri  JkBiJJim  Jo- 
hannis  Huxham,  id.V.  ^^Jacobum  Jurin, 
%S.Secr. 

Tl'mutho^  y^  Katend.  OQob.  17x3. 

A  T^  ^^  parochia  Lanteglafi  ia  Comit.  Comu- 
yi«  !>•  ^/^^  prope  Ftywye  oppiduai>  annos  nata 
XXIII  nupca  fiiit  cuidam  Nautas  robofto^  tandemque 
pra^ans,  iibi  partium  male  conformatamm  confcia, 
opem  imploravit  chirui^cam.  Sibi  accerHtum  ede  vo- 
mit Dominum  Bonnett  de  Fowye  oppido,  &  artis 
chirorgicas,  Sc  obfletricias  peritifmnum.  file  vero  per- 
f^Q&o  denudato  corpore  fequentia  obiervavir. 

Loco  umbilici,  in  medio  abdomine^  paululom  vero 
inferius»  promtnet  mafia  quasdara  fponeiofa,,  carnis 
quafi  oflam  pras  fe  ferens,  abdomini  traniverie  incum* 
bens,  magnitudinis  fere  ovi  gallinacei,  longa  autem 
ties  digitos  :  ex  hac  duo  erumpunt  meatus  urinarii 
exiles,  qui  urinam  perpetim  exftillant,.  quam  nequc 
vel  retinere  vd  ejaculate  poted ;  hinc  veficam,  (fi 
quas  addt)  fphindlere  caruifle  concludendum.  Spon- 
giofa  base  moUifque  mafia,  urinas  aaimonia  corrofa, 
tadum  fere  rcfugit  molliflimum,  adeo  ut  incurvata 
obambulare  coa<Aa  fit,  ad  dolorem  a  veflibus  impref- 
fum  evitandum>  eamque  tenuiffimis  lintcis  involverc. 
Hanc  quidem  maflam  funem  fuiffe  umbiJicalem  male 
a  partu  abfcifTum,  male  dein  curarura.  cxiftimo  ;  ne 
vel  minima  enim  umbilici,  nifi  hie,  apparent  veftigi.^. ; 
quid  quod  &  urina  per  urachum  pervium,  &  in  d-o-,^ 
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forfaa  tubules  divifum,  vel  iaitem  per  canales  duos 
proprios,  effluit.  Priori  potius  credo  opinioni ;  quia 
daiitur  Hiftoria^  urinam  per  umbilicum  in  adultis  eti- 
am  excretam  ftiiflc  atteftantes.  Vid.  Hijt.  de  I'Aca^ 
demte  Roy  ale  des  Sciences^  Ann.  1701. 

Hanc  infra  ofFam  fubintrat  Vaginae  foramen,  ab  of- 
fa  diftans  breviflimo  fpatio  :  ex  hoceffluxere  Catame- 
nia,  per  hoc  etiam  gravida  fada  fiiic  mulier,  baud 
magnam  vero  tempore  coitus  percepit  voluptatem; 
fiimma  etiam  Penis  glans  in  hoc  orificium  vix  fuit  in- 
tromida,  multo  minus  ipia  virga.  In  hoc  foramen 
digitum  asgre  introduxit  Chirurgus,  eo  icilicet  aninKH 
nt  ipium  uteri  coUum  exploraret,  quod  tamen  ne  vel 
tz&xx  percepit^  plane  autem  deprehendit  membranam 
cradam  hocce  orificium  ab  altero  inferiore,  Jam  de« 
(cribendo,  ieparantem. 

Eo  fere  ipfb  loco,  fiiperius  vero  paululum,  ubi  in 
mulieribus  rite  conformatis  adeft  fona  magna,  inven- 
tum  fuit  foramen  alteram  oblongum,  ne  vel  minimC 
digit!  apicem  altius  admittens,  xtOio  inteftino,  uti  pod 
partum  obfervatum  fuit,  pervium  (quod  a  iecSlione 
fortaHe  accidit) :  nullus  autem  hie  occurrit  Sphinder : 
inferius  vero  rei^m  intedinum^  more  fblito,  cum 
Sphindere  circundato  terminatur. 

Orificium  hoc  oblongum  ab  orificio  vaginae,  abdo- 
mine  maxime  tumente,  duos  faltem  digitos  tranverfos 
diflitir,  inter  quae  membrana  defcripta  intervenit  ab 
tnteriore  parte,  hujufce  vero  Fifluras  oblongae  quafi 
labiorum  coalitio  exterius  e  fuperiore  foraminis  parte- 

Nulla  hie  Clitoris,  hie  nulla  ofTium  Pubis  adfuerc 
veftigia,  nifi,  quafi  Apophyfes  breviores  ex  utriufquc 
ofTis  Uii  parte  infcriore  protuberantes,  oflium  Pubis 
rudimcnta  dixiffes.  Hie  fuit  ante  partum  rcrum  ftatus, 

S  f  f  X  Di<^ 
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Die  1 8  Julii  1722,  hora  no(2is  11*  advocatus  eft 
Bonnett  Chirurgus,  ut  parturicnti  opem  ferret.  Pcr- 
penfis  omnibus,  Foetum  invenit  Vaginae  orificium  in- 
fra dilapfum,  quem  muliere  decumbente  iuperiora  ver- 
fus  propellere  fruftra  adnixus  eft,  ob  fortifllmos  Foetus 
motus  &  graviflimos  Matris  dolores,  cui  etiam  jam 
fupervencre  Convulfiones,  Syncope,  &c.  Vaginae  au- 
tem  orificium  vix  ac  ne  vix  quidem  dilatatum,  ita  ut 
illi  jam  jtim  moriendum  efte  fiierit  omnium  expedla- 
tio. 

In  hoc  miferrimo  rerum  ftatu,  miiericordia  &  hu- 
manitate  addudus  Chirurgus,  pofthabuit  omnino, 
quid  vel  ignarum  vulgus,  vel  invidus  hie  garriret  aut 
hie  :  anceps  experiendum  efte  remedium  potius  quan* 
nullum  apnd  fe  ftatuit,  raorte  aliter  citiftimo  ingruente 
pede. 

Parentibus  periculod/Timum  rerum  ftatum  enarra- 
vit,  nil  nift  a  fedlione  expe<^andum,  ancipitem  prae- 
dixit  eventum.  Annuentibus  hujus  miferrimae  ma- 
tre,  &  aftantibus,  in  orificium  oblongum  inferius 
fcalpellum  chirurgicum  introduxit,  5c  uuo  idu  coali- 
tionem  labiorum  hujufce  orificii  &  membranam  fepa- 
rantem  divifit :  hinc  in  unum  coivere  &  orificium  Va« 
ginae  &  oblongum  inferius.  Jam  digitis  facilis  introi- 
tus,  orificium  Uteri  internum  attredlavit ;  dilatavit 
paululum,  caput  inde  fenfit  infantis :  quid  plura  >  Foe* 
tus  ori  intruio  digito,  Puellulam  vivam,  probe  forma- 
tarn,  mirantibus  maxime  aftantibus,  demum  extraxit, 
quae  &  adhuc  &  viget  &  valet :  uti  etiam  &  ipia  Ma- 
ter, quanquam  poft  puerperium  fcbre  graviter  coUu- 
data  eft. 

Jam  a  partu  prolapfu  ipfius  Uteri  divexatur,  quo 
prolabente  nee  per  horas  8,  io^«  redudo,  eam  dein  fi 
fortius  intrudas,  exiliunt  e  meatibus  urinariis  defcrip- 

lis 
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tis  rivali  duo  ad  pedis  faltem  difliantiam ;  argumcn- 
cum  fane  Cyflidis  cujuidam  urinam  excipientis  :  aliter 
revera  fufpicadem  meatus  iflos  duoS  urinarios  ipfb*^ 
rum  ureterum  iiiifle  orificia,  hie  terminantia. 

Quaerac  fortafle  curiofior  aliquis,  quo  forte  modo' 
gravida  fada  iuit  muliercula  noftra.  lUi  refponderemf 
Penis  intruTionem  ad  prolem  concipiendam  baud  ab- 
fblute  efle  neceflariam,  ieminis  autem  intra  vaginam 
ejaculationem  quam  maxime.  Vid.  Hiji.  de  PAcad. 
Roy  ale  des  Sciences j  ijix.  Videatur  etiam  Maa^ 
riceau. 

Hujus  rei  narrationem  tibi  citius  cranfmififlem,  nr 
diuy  fruftra  autem  hadenus,  mulieris  alteram  gravidi* 
tatem  expedaflemus^  quum  per  fat  longum  tempus  a 
puerperio  cum  marito  cohabitaverit. 

Vi^ra  9  refrejentat  mulierem  graVtdanu 

A  A  Spongiofam  aflimulat  quafi  carnis  maflam, 
quam  partem  fuifle  chordx  umbilicalis  autumo,  mag- 
tudinis  fere  ovi  gallinacei,  tres  vero  digitos  longam. 
Ex  hac  duo  erumpunt  Fifhilae  urinaria  o  b^  quas  uri- 
nam perpetim  exftillant,  nee  ex  ullo  alio  orincio  red« 
ditur  urina. 

c  Orificium  Vagina^  cloacas  galli  gallinacei  quam 
fimillimum,  fpiflb  quafi  fepto  circumdatum :  per  hoc 
ef^uxere  V/t^a,  per  hoc  etiam  gravida  fa(!la  fiiit 
mulier.  Hoc  orificium,  dum  perpell^  fuit  mulier  gra- 
viflimos  partus  dolores,  nullo  fere  modo  dilatatum 
fuit,  quanquam  anus  ipfe,  ob  vehementiflimos  mufcu* 
lorum  abdominis,  &c.  contradiones,  maxime  hiaret. 

d  Locum  indicat,  ubi  inventum  fuit  foramen  oblon- 
gum,  minimi  digiti  apicem  vix  admittens.  In  hoc,  tem- 
pore puerperii,Chirurgus  introduxit  fcalpcUum  chirui^i- 

cum 
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ciuu,  idquc  ab  hoc  in  crificium  fupet iuS  adegit :  ita 
uc  jam  a  partu  dehifcat  monflrofum  horrendum  iu- 
forme  ingcns  foramen. 

Orificium  fuperius  tranfverfom  ab  inftriore  oblon- 
go  (appropinquante  partu)  %  fere  digitos  diftitit.  Ex 
hoc  magno  hiatu  ipfius  uteri  prolapiiim  fspidimc 
nunc  patitur.  Ex  loco  etiam,  ubi  adfliit  olim  orifi- 
cium infcrius,  jam  a  puerperio,  partim  excretae 
(iiDt  Fceces  alvinas :  hoc  vero  ante  partum  minimc 
obiervatum  fliit^  ita  ut  a  fedione  forte  accident. 

Orificium  hoc  oblongum  paulo  altius  quam  par  ei^ 
in  Figuia  defignatur. 

e  Anum  repradentat  paulo  magis  antrorfum  quam 
in  aliis  pofitum :  per  hunc  maxima  fbecum  pars  egeri- 
tur.  Pudendum  hocy  quale  quale,  eft  non  denie  cri* 
nitum. 


<i^w^ii    I   ■  ai 


IV.  Mulieris 
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IV.  JHuliem  eju/dem  Hlfiarioi  ex  Epifiola  Medici 
DoBifftmiy  Gulielmi  Oliver,  ad  Richardum 
Mead,  U.  D.  S^  S-  O*  Coll.  Med^  Load.  Soc. 

Vir  celeberrime^ 

TIBI  cnmmm  •  ammafiaai  natoras  &  formacionet 
opcime  callentf,  acerrimo  }adick>  qootidie  per* 
fenitant!,  hiftoriam  inofiearae,  ac  plane  xninnukB:  cq« 
jufilam  ftraOfirx  partiiun  ingratam  noa  fere»  mrftos 
dtabito. 

Molierem^  Coariraois  C^rnuhis  incolam,  in  hune 
nx)dam^  qnem  jam  fiim  defer iptttrasy  a  cnnabdis  fot^ 
macam  fmk^  macrofias  Ticinac^  8c  non  panels  res  & 
nota  Sc  exafiunaca  fair»  uso  ore  eonfenciant.  Subftan- 

(piaed^uB  carao£i^  %ingic£^  fforide  ruEyefeens,  le« 
nam  tadhin^  ob  atrocmmnm  dolorem^  tnde  orion- 
d^BB,  Jfi^ens  ombilidy  v.  Fig.  lo,  qine  non  ex  Auto« 
p(ia  led  ex  Chirargi  narrarione  delineata  eft,  natnralem 
Jk>cmn  ufiirpa^t,  Ct  e  cavitace,  quas  pterumque  ibi  eft, 
qnaft  potbifabac.  Ex  hac  excrefcentia^  qm  nee  au- 
geri,  nee  minui,  per  multos  annos  fentiebatar,  conti- 
Buo  deftitlabat  urina^  cui  nee  alia  pacuit  e  corpore 
yia^  neque  hac  potuit  vel:  vioientiftimis  nixibus  cum 
knpetu  expelli,  vel  per  faltum  excernf,  adeo  lit 
paolatim^  exfiidans  veftes  interdiu,  fubftragulaquc  no^ 
^e  made&cerer,  inquinaret.  Paulo  infra^  ad  diftanriam 
pasne  palmi  minoris,  orificium  quoddam,  longitudine 
imciam'xmaiD>  latitudiac  dlgicum  tranfYerfum  xquans 
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je(e  oftcndebatf  ut  indicem  admitteret,  &  tamen  per- 
flringeret,  iatis  amplum.  Hac  via  eftluebant  a  pubertate 
memtrua,  undo  ad  Vaginam  be  Uterum  hunc  efle  adi- 
turn  facile  patebat.  Ad  eandem  fere  diflantiam,  qua 
orificium  hoc  Vaginx  ab  excrefcentia  ilia  diflabat^ 
patuit  &  onficium  alteram,  fiiperiore  minus,  digitum 
minimum  vix  capicns.  Huic  autem  orificio  cum  in- 
teftino  red:ocom  municationein  dari,  tenuiflimas  faecum 
partes,  ex  eo  frequenter  protrufae,  fatis  demonflrabant. 
Ab  hoc  autem  Pfeudo-Ano  Anus  veras,  per  quern  ex- 
crementa  duriora  dejiciontur,  unciis  quinque  vel  fex 
cxtitit^  &  naturalem  fere  pudendorum  fitum  obtinoit. 
Pili  quidem  aderant,  fed  rari,  nee  margines  alicujos 
orificii  magis  quam  reliquorum  omantes,  fed  duas 
lineas  defcribentes,  qux  a  medio  fpatio  inter  excre* 
icentiam  illam  &  commifTuras  femoram  cum  abdomi* 
ne  incipiebant,  &  fibi  mutuo  appropinquantes  angu- 
lum,  in  cujus  vertice  pofitus  eft  verus  Anus,  conficie- 
bant.  Hunc  in  modum  conformata,  valetudine  fatis 
bona  fruebatur  virgo,  &  asteraa  virginitate  ex  ncce/Ii- 
te  laboraturam  conduferant  onmes,  quibus  res  inno- 
tucrat.  Advenit  tandem  Nauta  quidam,  cui  xs  triplex 
circa  pedlus  erat :  Illam  vidit,  amavit^  duxit,  Sc  noa 
multo  poft  imprasgnavit.  Geflationis  tempore  opti- 
me  fe  habuit  mulier,  quo  propemodum  finito,  de  dif- 
ficultate  pariendi,  non  fine  ratione,  aderat  gravis  fuf- 
picio.  Orificium  Vaginas  a  viri  congrefTu  non  omnino 
dilatabatur,  adeo  ut  de  modo  impra^gnationis  multas 
inter  mulierculas  onx  Tint  difbutationes ;  &  afleruere 
aliquae  non  fme  dedignarione  oC  horrore,  maritum  aut 
viri  nomine  non  efle  dignum,  aut  per  aiiam  introivifl^ 
viam,  quod  bonus  Deus  vetet !  Immiflionem  autem 
Penis  in  Vaginam  ad  imprasgnationem  non  efle  abfblu- 
re  neceflariam,  non  eft  quod  tibi,  Vir  clariflime,  cui 

%  haec 
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haec  omnia    optime  nota,  narrarem.    Exemplis  tur- 

gent  libri  Medici.    Mulier  tamen  de  fua  vita  anxia 

Chirurgos  aliquos  adivit,  confiiium  petiit,  opem  preca- 

ta  e(L    Unus  tandem  apud  F^,  oppidum  non  procul 

a  mulieris  noftras  habitaculo,  cafu  audito,  re  pencruta- 

ta,  ad  promovendura  partum,  fi  opus  fuerit^  operam 

fuam  navare  promifit.    Geftationis  tempore  perfefte  fi- 

nito,  dolores  aliaque  fymptomate  partum  prognofli- 

cantia  illam  tentaverunt.    Chirurgus  advocatus  aderat. 

Refert  iUe  infantem  conatus  fuos  ad  regionem  pubis, 

ilia  ip(a  autem  ad  orificium  Vaginae  fecifle  dicit.  Qjiid 

eft  agendum  >  Dixit  ille  incifione  exitum  infanti  efTe 

aperiendum  i  ex  crudeli  mifericordia  renuunt  adftan. 

tes,  ingraveicunt  dolores,  fuperveniunt  convxilfiones, 

vita  d^perabatur.  Tandem  cum  mortem  pne  foribus 

efle  omnes  judicaverunt,iilam  pasne  expirantem  in  ma- 

nus  8c  poteftatem  Chirurgi  tradiderunt.  Ille  ftatim  dif« 

fedionem  iftius  Ifthmi,  qui  inter  orificium  Vaginas  6c 

Pfeudo-Anum  erat,  dc  baud  improprie  Perinasum  poG* 

fit  vocari,  inftituit.  Integumentis  exterioribus  difTedis, 

inembrana  quaedam  valida  dc  craiTa,  tranfverfe  locata, 

fefe  in  confpeftum  dedit,  quas  Vaginam  a  canaliculo 

illo  inferiore  dividebat.     Hac  dilTeda  iter  ad  Uterum 

fatis  amplum  patuit,  manum  introduxit,  os  Uteri  digi- 

tis  dilacavit,  infantem  capite  prehenfo  in  lucem  tuto 

eduxit,  matrem  ad  vitam  revocavit.  Hanc  mihi  ipfe  hi* 

ftoriam  retulit,  ilia  ipfa  confirmavit.    Rei  enim  novi- 

tare  percuiTus  Fty  adivi,  utrum  verum  effet  necne  fciendi 

gratia.  Qiirurgum  de  ftruftura  partium  originali,  dc  o* 

peratione  fua  tantum  non  Casfarea,  folicite  interroga- 

vi.    Omnia,  ut  fupra  narravi,  graphice  defcripfit.  Foe- 

minam  autem  ipfam  videndi  maxima  miiii  fuit  cupido. 

Amicum  quendam  meum,  honore  femper  colendum, 

ut  fub  prastextu  alicujus  negotii  mulierem  ad  domum 

T  1 1  fuam 
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fuam  accerfcret,  rogavi,  Accerfita  venit.  Defiderium 
tncum  aperui.  Ilia  ab  uUo  examiae,  tanquam  re  om- 
nibus modeftiae  &  virtutis  regulis  contraria,  religiofe 
abhorrebat.  Me  Medicum  profdTus,  rem  tatti  ab  om- 
ni  immodeftia  alienam  efle  probavi,  quod  cum  in  ufum 
publicum  cederet,  cafum  fuum  communicare  ejus  effe 
officium  demonftravi.  Hac  ratiocinandi  methodo,  dc 
argumenti  alterius  aurei  ope,  votum  obtinui.  Mulierc 
igitur  ad  examen  commode  iocata,  excrefcentiam  illam 
umbilici  cavitatem  ufurpantem  fuperiori  dcfcriptioni 
ad  -amuffim  refpondentem  inveni.  Ilhm  cum  fummo 
digiti  leviflime  tetigerim,  mifella,  non  aliter  ac  fi  gla- 
dio  perfofla  fuiffet,  difcruciata  ejulavit.  Mirum  (ane 
mihi  videtur  banc  mulierem  cum  marito  fuo  poffe  con- 
gredi  •,  ex  fituenim  parti um  nihil  aliudcogitare  poflis, 
quin  vij:  rei  Venerea  incumbens,  excrefcentiam  illam^ 
aliter  prorfus  intaftilem ,  abdomine  fuo  duriter  pcrfri- 
caret.  Rogata  quomodo  hsec  perficiebantur,  refpon- 
dit  fe  omnia  ob  amorem,  quo  maritum  fuum  profeque- 
batur,  poiTe  pati.  Sic  amor  omnia  vincit.  Sed  ad 
Rem. 

Haec  excrefcentia  ex  multis  lobulis,  propriis  mem- 
branis  obdudis,  a  fe  mutuo  diflindis,  conflari  vi- 
detur. In  interflitiis  horum  lobulorum  poruli,  per 
quos  ftillabat  urina,  ofcula  fua  ad  fuperficlem  ape- 
riebant.  Paulo  infra  hiatus  magnus,  ex  unione 
chirurgica  duorum  orificiorum  ad  partum  facilitan- 
dum  confedus,  fefe  oftendebat.  Procidentia  Uteri  tunc 
temporis  laborabat,  qui  extra  labia,  fi  eircumferentia 
ilia  mereatur  nomen,  propendens,  longitudinem  fex 
unciarum,  magnitudinem  ovi  anferini  aequabat.  Tali 
procidentia  fe  femper  a  partu  ufquc  laboraflc  narravit, 
&  quidem  mirum  effet  fi  aliter  accidiffetj  tanta  eft 
enim  ad  orificium  Vaginae  apertura,  ut  nihil  pofiit  ab 

extra 
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extra  Uteri  prolapfui  obftare,  &  Uteri  corpus  multo 
inagis,  quam  in  ftatu  vulgaris  a  vefica  premitur.  Veri- 
fimile  enim  eft  urinam  ad  excrefcentiam  illam  per  u- 
raclium  afcendere,  &  per  ilium  ab  initio  fluxiiTe,  quia 
per  rneatura  urinarium  nullum  natura  praebuit  exitum  j 
impoflibile  tamcn  eft,  ut  urinaper  urachum  ad  umbili- 
cum  Tifcenderet,  ufque  dum  vefica  fit  turgide  repleta  ; 
ex  ilia  vero  plenitudine  necefle  eft,  ut  femper  in  Utc- 
rum  non  parvo  pondcre  gravaretur,  &  ilium  foras  ex- 
trudcret,  Ut  conformatio  partium  melius  appareret,  re- 
clinata  in  leftum  Mulicre,  repofitionem  Uteri  tentavi. 
Non  citius  ilium  introducere  caepi,  quin  urina  a  pref- 
fionc  in  veficam  r^'pktam  fafta,  per  poros  excrefirentiaB 
umbilicalis,  muins  rivulis,  pilum  crafliorem  magnitu- 
dine  non  fuperantibus,  cum  impetu  ad  plures  pedes 
profiliebat,  fontem  artificialem  non  injucunde  aemulans. 
Exinanita  vefica,  Vaginam  inverfam  in  naturalem  fitum 
facile  reftitui  j  reftitutis  Vagina,  &  Utero  dehifcebat 
chafma  magnum,  ex  pofitione  corporis  circulare,  cujus 
diametrum  tres  pollices  tranverfos  metiri  credo,  cujus 
fimbriae,  potius  quam  labia,  multis  farcomatis  inas- 
qualiter  horrebant.  In  fuperiore  ejus  marigine  interno 
meatum  urinarium  fruftra  quaefivi,  in  inferiore.Pfeudo- 
Anum  facile  invcni,  per  quem  digitum  fub  pubem, 
quag  ad  cartilagineam  mollitiem  accedere  videtur,  ad 
inteftinum  icdum  immifi,  necnon  contentis  ejus  turpi- 
:er  infeftum  eduxi,  unde  credo  reftum,  ad  tres  pollkes 
fupra  fphinfterem  Ani,  elle  perforatum.  Paulo  fubtus  pu- 
bem, fitum,  quo  aliarum  finus  ipfe  pudoris  gaudet, 
verus  Anus  hujus-fceminae  obtinet,  non  confueta  cali- 
gine  6c  profunditate  occultus,  utpote  non  intra  clones 
pofitus. 

T  1 1  2  Figura- 
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Figurarum  i  o  ei?-  1 1  Explicati<u 

Fig.  10. 

a  Excrefcentia  umbilicalis. 
i  Orificium  Vagina?. 
c  Pfeudo*Anus. 
d  Anus» 
ee  Pill. 

Fig.  IK 

a  Excrefcentia  ntnbilicalis^ 
B  Os  Uteri. 
c  Anus. 


G.  Oliver. 


V.  Fluxus  /angutnis  per  Tenem  mirahilis.  Ex  Epi^ 
ftola  Viri  ^oSlifflmi  Domini  Howmzn^  M.D. 
ad  Dominum  Hans  Sloane,  Saronettum.  Coll. 
Med.  Lond.  Tr^.  q{.  S.  Vice  Traf. 

QUadragenarius  quidani  civis  Narvicenfis  pancra- 
tice  valens,  profluvio  fan^uinis  finceri  per  cana- 
icm  ilrethrse  correptus  eft,  go  die  Junii,  1715.  Idem 
rediit  phaenomenon,  31  Julii..  Adhibitis  quibufdam 
medicamentis,  &  celebrata  venaefeftione  in  Brachio, 
cohibitus  eft  fluxus  fanguinis  praediftus,  ufque  ad  oda- 
vum  diem  Septembris,  ac  deinceps  penitus  evanuit. 
Notatu  tamen  eft  dignum  haemorragias  fupra  memo- 
ratas  abfque  omni  praevio  dobre,  feu  poftea  fpirituum 
dejedtione  coutigi(fe. 

VlJn 
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VI.  Jn  Account  of  the  Tits  for  FuUers^Earth  in 
Bedfordfliire  5  in  a  Letter  from  the  (I^eVerend 
Mr.  B.  HoUoway,  K  <2^.  5.  to  Dr.  Wood- 
ward, Tr.  Med.  Grcfh.  S.  (!(^^  Coll.  Med. 
Lond.  Soc. 

Bedford,  6  Jufy^  i/aj. 

I  Went  a  few  Da)'S  ago  to  the  Fullers^Eartb  Pits  at 
Wavendm  near  Woburn^  where  there  are  feveral 
Pits  now  open  •,  but,  as  Men  were  then  at  work  only 
in  one,  and  I  underftood  the  Earth  was  difpofed  in 
much  the  fame  Manner  in  all,  I  did  not  trouble  my 
felf  to  go  down  into  more  than  that  wherein  they  were 
then  digging )  in  which  I  found  Things  difpos'd  thus. 
From  the  Surface,  for  about  fix  Yards  Depth,  there 
are  feveral  Layers  of  Sands,  all  reddifli,  but  fome 
lighter  coloured  than  others,  under  which  there  is  a 
thin  Stratum  of  red  Sand-ftone,  which  they  break 
through  ;  and  then  for  the  Depth  of  about  feven  or 
eight  Yards  mor^,  you  have  Sand  again,  and  after 
that  come  to  the  tuOers-Eanb  j  the  upper  Layer  of 
which,  bemg  about  a  Foot  deep,  they  call  the  Cledge  5 
and  this  is  by  the  Diggers  thrown  by  as  ufelefs,  by 
reafon  of  its  too  great  Mixture  with  the  neighbouring 
Sand,  which  covers,  and  has  infinuated  itfelf  among 
it :  After  which  they  dig  up  Earth  f6r  Ufe,  to  the 
Depth  of  about  eight  Feet  more,  the  Matter  whereof 
18  diftinguilh'd  into  feveral  Layers,  there  being  comr 
monly  about  a  Foot  and  an  hau  between  one  horizon- 
tal 
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tal  Fiflurc  and  another.  Of  thefe  Layers  of  Fullers^ 
Eartbj  the  upper  Half,  where  the  Earth  breaks  itfelf, 
is  ting'd  red,  as  it  feems  by  the  running  of  Water  from 
the  fandy  Strata  above  ,  and  this  Part  they  call  the 
Crop )  betwixt  which  and  the  CIsdge  above-raention'd, 
is  a  thin  Layer  of  Matter  not  an  Inch  in  Depth,  in 
Tafte,  Colour,  and  Confiflency,  not  unlike  to  Terra 
Japonica.  The  lower  half  or  the  Layers  of  Fullers- 
Earthy  they  call  xhcWall-Eartb -^  this  is  unting*d  with 
that  red  above- mentioned,  and  feems  to  be  the  more  pure 
and  fitter  for  Fulling  ^  and  underneath  all  is  a  Stra- 
tum of  white  rough  Stone,  of  about  two  Foot  thick, 
which,  if  they  dig  through,  as  they  very  feldom  do, 
they  find  Sand  again,  and  then  is  an  End  of  their 
Works. 

One  Tiling  is  obfervable  in  the  Site  of  this  Earth, 
which  is,  that  it  feems  to  have  every  where  a  pretty 
equal  horizontal  Level  i  becaufe  they  fay,  that  when 
the  Sand-Ridges  at  the  outface  are  higher,  the  Fullers- 
Earth  lies  proportionably  deeper. 

In  thefe  Works  they  leldom  undermine  the  Ground, 
tot  as  they  dig  away  the  Earth  below,  others  are  em- 
plby'd  to  dig  and  carry  off  the  Surface  ^  otherwife,  the 
Matter  above,  being  di  fo  light  and  flitting  a  Nature, 
would  fall  in  and  endanger  the  Workmen :  For,  as 
was  obfervM  before,  that  Stratum  of  Sand-Stone,  which 
Occurs  before  they  come  to  the  Fullers-Earthy  docs  not 
lie,  as  in  Coal-Pits,  immediately  over  the  Matter  they 
dig  for,  like  a  Cieling,  but  even  in  the  niidft  of  the 
fuperjacent  Strata  of  Sand,  and  therefore  can  be  nj 
Security  to  them  if  they  undermine. 

The  perpendicular  Fiflures  are  frequent,  and  the 
Earth  in  the  Strata^  befides  its  apparent  Diftindion 
mto  Layers,  like  all  other  Kinds  of  Matter,  by  reafon 
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of  its  peculiar  Unftuoufnefs,  or  the  running  of  the 
adjacent  Sand  imperceptibly  among  it,  breaks  itfelf 
into  Pieces  of  all  Angles  and  Sizes. 

For  the  Geographical  Situation  of  thefe  Pits,  they 
are  digg*d  in  that  Ridge  of  Sand-Hills  by  Wobum '; 
which  near  Oxford  is  call'd  Sbotover  •  on  which  lies 
Newmarket 'Heath  by  Cambridge^  and  which  extends 
itfelf  from  Eaft  to  Weft,  every  where,  at  about  the 
Diftance  of  eight  or  ten  Miles  from  the  Chiltern  Hills, 
which  in  Cambridgejhire  are  called  Gog-Magog  j  in 
Bucksy  and  Oxon^  the  Chiltern  Hills,  from  the  chalky 
Matter,  of  which  tliey  chiefly  confift:  which  tw<i 
F  idges  you  always  pals,  •  in  going  from  London  into 
the  North,  North-Eaft,  or  North-Weft  Counties  in  the 
Manner  I  before-mention*d :  After  which  you  come  into 
that  vaft  Vale,  which  makes  the  greater  Part  of  the 
Midland  Counties  of  Cambridge^  Bedford^  Bucks^  North* 
amptony  Oxford,  and  Gloucejler^  and  in  which  are  the 
Rivers  Gjw,  Oufe^  Nen,  Avon^  Ifis^  and  others  ^  which 
I  take  Notice  of,  becaufe  it  confirms  what  you  fay  of 
the  regular  Difpofition  of  the  Earth  into  like  Strata^ 
or  Layers  of  Matter,  commonly  through  vaft  Trafts, 
and  from  whence  I  make  a  Qjieftion,  whether  Fullers^ 
Earth  may  not  probably  be  found  in  other  Parts 
of  the  fame  Ridge  of  Sand-Hills,  among  other  like 
Matter. 


VII.  Invi 
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VIL  Inyitatio  ad  Ohfervationes  Meteorologkas  com^ 
muni  conjilio  inftituendas.  A  Jacobo  Jurin, 
K  2).  Soc.  (2{f^.  Seer.  <t  Colle^.  Med.  Lond. 
Socio. 


CCELI  5C*Aeris,  qucm  fpiritu  ducimus,  conditio-*' 
nes  varias,  frigoris,  puta,  &  caloris,  fudi,  vd  hu- 
midi  commutationes  &  viciffitudines,  magnas  praefer- 
tim  atque  fubitaneas,  ad  Humani  Generis  valctudinem 
pertinere  meritb  cenfetur.  Operain  itaque  6c  laborem 
in  iisdem  obfervandis  minime  contemnendum  pofuerunt 
non  Medici  folum,  fed  Sc  alii  quoque  ab  omni  aevo 
Naturs  rcrum  contemplandse  ftudiofi.  Superiorc  tan- 
dem faecuiolnftrumenta  etiam  Sc  Machine  Philofopho- 
rum  ingenio  Sc  diligentii  repertse  funt,  quibus  ponde- 
ris»  caloris,  humiditatis,  6c  eiateris  aerii  momenta  5c 
mutationes  iimul  ocuiis  reprasfentantur,  fimul  ad  men- 
furam  ac  trutinam,  dc  quidem  fubtilem  admodum  il« 
lam  atque  accuratam,  exiguntur. 

Nee  hie  etiam  fubfiftendum  judicarunt  Eximii  iili 
Viri,  fed  (ludio  6c  fciendi  amore  incitati  ad  caufas  ha- 
rum  mutationum,  qui  iicuit,  indagandas  contenderunt. 
Quem  in  finem  Obfervationes  Inftrumentorum  recens 
inventorum  ope  faftas  de  pondere,  humiditate,  &  ca- 
lore  ambientis  diiigenter  in  Diariis  notabant  ^  iifque 
multa  alia  adjiciebant  ad  Tempeftatem  ac  Cceli  faciem, 
Ventos,  &  Pluviae  copiam  pertinentia,  quod  in  Aftis 
Philofophicis  5c  alibi  fparfim  videre  eft. 

Method© 
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Mcthodo  iftA  &  bbfervandi  ratione  mcliorem  facile 
non  reperias.  Quod  fi  fuiiTent  Obfervatores  &  numcro 
idoneo,  &  commodis  locis  per  magna  terrarum  fpatia 
difpofiti ;  ac  tandem  unus  aliquis  omnium  Diaria,  quid 
inter  fe  convenirent  aut  difcreparent,  contuliflet ;  pro- 
fefto  jam  a  multis  annis  eam  haberemus  Aeris  Hiftori- 
am,  qualem  hoc  temporis  vix  animo  &  votis  fas  eft 
concipere. 

Id  etenim  compertum  habemus,  ut  quod  maxime, 
fubitas  Tempeftatum  commutationes  Ventis  prascipue 
acceptas  effe  referendas-,  quumque  fcire  iiceret  per  ta- 
lem  obfervandi  rationem,  qualem  fupra  expomimiis^ 
quibus  in  locis  orti,  quern  curfum,  quo  tempore,  6c 
per  quanta  terrarum  fpatia  Venti  tenerentj  his  cogniti?, 
forfan  ad  Originem  etiam  &  Caufas  Ventorum  affe- 
qucndas  via  patuiffet.  Unum  hoc  faltem,  quod  ipfum 
non  leve  momentum  ad  has  difquifitiones  attuli(ret,quod- 
que  jam,  ut  plurimum,  pro  Conjefturi  verifimili  habe- 
tur,  potuifTemus  certiflimis  obfervationibus  five  veri, 
five  fa  Ifi  arguere.  Opinionem  dico  fagaciflimi  Viri, 
Edmondi  Halleii^^  qui  Hydrargyrum  ideo  cenfet  in 
Barometro  afcendere,  auod  Venti  ex  contrariis  region i- 
bus  utrinque  eodem  (pirantes  Aerem  cogant  6c  quafi 
in  cumulum  attollant ;  ut  contra  Hydrargyri  defcen- 
fum  Ventis,  ex  eodem  loco  verfus  oppofitas  partes  Ae- 
rem deferentibus,  6c  quafi  exhaurientibus,  attribuit. 

Rogantur  itaque  Eruditi,  qui  ad  excolendam  banc 
partem  Hiftoriae  Naturalis  operam  fuam  conferre  vo- 
luerint,  ut  quotidie  femel  minimum^  vel  utcunque  fas- 
pius  libuerir,  notare  dignentur  in  Diario  Barometri  Sz 
Thermometri  altitudinem,Venti  Plagam  cum  aliqua  vi- 
rium  a^ftimatione,  Coeli  facicm,  6c  Pluvias  vel  Nivis 

U  u  u  quantita- 
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quantitatem,  quae  tempore  poft  obfervationem  fuperio- 
retn  elapfo  deciderit.  Qiiod  (i  quis  Obfervationes  Hy- 
grofcopii  cujuflibet,  five  Acus  Magneticas  ope  fadas  ad<» 
jiccrc  voluerit,  non  erit  ingratum. 

Qyioties  ingruerit  Procella  vehementior,  utile  fuerit 
ortum  ejufdem,  incrementum,  fumraam  violentiam,  re- 
iniflionem  &  exitum  notatis  temporibus  accuratius  de 
fignare,  uti  &  altkudines  Barometri,  quas  diclis  tempo^ 
ribus  refpondeant. 

Monendum  cenfemus,  ut  qui  Barometri  replendi  & 
conficiendi  raodum  callent,  Barometro  vulgari,  five  a- 
perto,  quod  vocant,  utautur.  Sit  aurem  Tubus  quar- 
tam,  ut  minimum,  vel  etiara  tertiam  digiti  partem  la- 
tus  J  quura  in  Tubis  anguftioribus  Hydrargyrus  infra 
juftam  aititudinem  fubfidere  deprehendatur  f .  Ciftema^ 
vero,  five  Vafi  Hydrargyrum  excipienti  tribuetur  dia- 
meter oftonis  faltem,  vel  decem  partibus  major  Tubi 
diaraetro,  idque  eum  in  finem,  ut  afcendente,  vel  fubfi- 
dente  Hydrargyro  in  Tubo,  altitudo  Hydrargyri  ia 
Ciflerni  invariata  pcrmaneat,  aut  certe  quam  paululum 
immutata. 

Qpi  vero  Barometro  chufo,  five  portatili  uti  malunt, 
ejufinodi  Barometra  magna  diligentift  £ibricata  compa* 
rare  poterunt  apud  Laudatum  Artificem  Francifcum 
Haukjbejum^  in  Arei  vulgo  didli  Crane-Court^  Londi-^ 
ni  degentem  ^  qui  Thermometra  etiam  fubminiftrabit 
ad  earn  Scahm,  five  graduum  notationem  exafta,  quas 
jam  per  multos  annos,  exquifiiis  ejus  Thermometiris  in- 
fculpta,  inaotuic  Eruditis. 

Qui  Thermometro  utuntur  alii  quacunque  ratione 
conftrufto,  rcgitos  volumus,  ut  in  Diario  Thermometri 
firum,  fabricam,  difpofitionem  graduum  in  ScaJi,  &  no- 
men 
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men  etiam  Opificis,  ex  cujus  Officini  prodiit,  apponere 
re  graventur.  Situm  Thermometro  commodiflimum  cen- 
femus  in  conclavi  ad  Septentriones  obverfo,  ubi  focus 
aut  nunquam  accenditur,  aut  faltem  quam  rariillme. 

Quo  racilius  inter  fe  conferri  poffint  Diaria,  commo- 
dum  fuerit  omnia  in  hujufmodi  formam  difponere. 

Columna  prima  indicet  diem  &  horam  obfervatio- 
nisj  ftylo  autem  ut  omnes  Juliano,  five  Vetcre,  in 
Diariis  utantur,  Obferva tores  rogamus. 

Secunda  altitudinem  exhibeat,  ad  quam  attoUituc 
Hydrargyrus  in  Tubo  Barometri  fupra  luperficiem  Hy- 
drargyri  in  Vafe,  per  digitos,  five  partes  duodecimas 
Pedis  Londinenfisy  &  per  partes  decimales  eorundem 
digitorum  notatam.  Habet  autem  Pes  Londinenfis  ad 
Parifienfem  eam  rationem,  qux  eft  inter  if  &  i6 
proxime. 

Columna  tertia  gradum  monftret,  &  partes  gradus 
decimales,  quas  Spiritus  in  Thermometro  attingit, 

Quarta  Venti  Plagam  &C  fpirandi  vires  reprajfentet  j 
qu2B  vires  femper  denotari  poterunt  per  aliquem  ex  nu- 
meris  fequentibus,  i,  2,3,4:  ex  quibus  1  figniticet 
leniflimum  Aeris  motum  vix  arborum  folia  agitantem, 
4  vero  fummam  Venti  violentiam^  numeris  2  &  5  in- 
termedias  inter  hafce  Ventorum  vires  cxponentibus,  Sc 
denotante  cyphrft,  five  0,  perfeftam  Malaciam. 

Qjiintam  occupet  Coeli  facies,  &  fuccinfta  Tempe- 
ftatis  hiftoria. 

Sexta  5c  ultima  altitudinem  pluviae,  vel  nivis  in  a- 
quam  refolut»,  quae  port  fuperiorem  obfcrvationcm  dc- 
ciderit,  per  digitos  Londinenfes  6c  eorum  partes  dcci'n:i- 
les  metiatur. 

Haec  facile  aeftimari  poterit  ope  Infundibuli  duos 
circiter,  vel  tres  pedes  anipli,  Va(is  altevius  a(}uim  ex 
Infundibulo  dcHuentcm  excipientis,  iS:  Mcnfura^Cylin- 
drica:  cu:n  Rcgul^  in  digitos  6c  partes  dccinnlcs  divi^a. 

U  u  u  2  Intunuj- 
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Infundibulum  ita  fitum  fit,  ut,  quicunqw  ventus  fla- 
verit,  nulla  tamen  pluviae  pars  five  sedihcii  interventu^ 
five  quocunque  alio  impedimento  intercipi  queat.  Sit 
autem  vas  aquam  continens  undique  probe  claufum,  ne 
quid  in  vapores  attolLjtur,  angufto  folum  foramine, 
ad  aquam  defuper  ex  Infundibulo  excipiendam,relifto. 
Menfune  porro  Cylindricx  Diameter  decem  partibus 
minor  Diametro  Infundibuli  tribuetur:  quo  fiet,  ut 
aqua  digitum  unum  alta  in  menfuri  ad  altitudineir 
centefimae  partis  digiti  in  Infundibulum,  atque  adeo  in 
reliquam  terram,  cecidifTe  intelligatur  ^  6c  limUiter  pro 
partibus  digiti  decimalibus. 

Ad  finem  vero  Menfis  6C  Anni  cujufque  apponatur 
media  altitudo  menftrua,  vel  annua,  Barometri  Sc 
Thermometri^  uti  etiam  fumma  omnium  akitudinum 
Pluviae,  quae  Menfe,  vel  Anno  integro  deciderit.  Ha- 
bebitur  autem  dida  media  altitudo,  redigendo  in  unam 
fummam,  omnes  Barometri  akitudinum  obfervationes 
mane  faftas,  Thermometri  vero  five  matutinas,  five 
totiu$  diei  maximas,  (quae  nempe  circa  horam  tertiam, 
vel  quartam  pomeridianam  contingunt)  &  fummam 
iftam  per  numerum  dierum  dividendo. 

Omnes  rogamus,  qui  fuprafcriptas  Obfervationes,  vel 
univerfas,  vel  aliqui  ex  parte  volent  inftituere,  ut  Dia* 
riorum  Exempla,  ad  finem  anni  cujufque  continuata, 
ad  Secretarios  Regiae  Societatis  tranimittere  dignentur  y 
uti  cum  Diario,  quod  Londini  Julfu  Societatis  Regias 
conficitur,  conferri  pofiint.  G)nnlium  vero  eft,  ut  quic- 
quid  ex  Diariorum  iftorum  collatione  colligi  poterit^. 
fingulis  annis  in  Adis  Philofophicis  cum  Publico  com« 
municetur» 
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^iarii  Forma. 
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VIII-  Account  of  a  ^Book^  ent/t/eJ,  Adverfariorum 
Anatomico  -  Medico  -  Chirurgicorum  Decas 
tcrtia.  AuSlore  Frcdcrico  Ruyfch,  M.  D. 
Jnatom.  <sr  Satan.  Trof.  Amftel.  (^  S.  Soc. 

§  L  np  H  E  learned  Author,  who  has  fo  long  improved 
X  the  World  by  his  curious  Searches  into  the 
niceft  Secrets  of  the  Animal-Machine,  and  illuftrated 
them  by  his  admirable  Preparations,  gives  an  Ac- 
count of  preternatural  Things  found  in  Tumors,  of  that 
Sort  which  we  call  Atheroma^  ordinarily  a  Cyji  filled 
with  a  thick  Matter  like  Pult  j  fuch  are  Bones,  Fleft, 
Hair,  Teeth,  and  other  Things  very  furprizing  and 
unaccountable.  He  tells  us,  he  firft  found  out  the  Fa- 
brick  of  the  cortical  Part  of  the  Brain  j  that  'tis  made 
of  fmall  pulpy  Canals  from  the  Ends  of  the  Arteries : 
That  many  Years  ago  he  drew,  by  fimple  Diftillation, 
from  crudfe  Vegetables,  a  perfeft  volatile  Salt^  and 
that  'tis  eafily  done  from  frefli  Seeds  of  the  hot  antifcor- 
butic  Herbs,  fuch  as  Muftard,  Rocket,  Onions,  c^c. 

S  II.  He  diffefts  a  Pear,  which  he  fays  is  entirely 
compos'd  of  the  Pipes  in  the  Stalk,  dilated  into  a  foit 
and  moift  Pulp,  like  what  they  antiently  call'd  the 
Parenchyma,  that  compofes  the  Liver  and  Spleen,  which 
he  affirms  to  be  pure  Veflels,  not  Glands  dillinguifli'd 
by  being  invelop'd  with  one  proper  Membrane. 
You  may,  if  you  pleafe,  call  the  Pear,  the  Liver  and 
the  Spleen,  taken  in  the  whole,  a  Gland  ^  but  he  de- 
nies any  particular  Glands  in  their  Compofition, 

S  III.  He  tells  a  remarkable  Story  of  a  Girl,  who 
had  frequent  Eruptions  of  Blood  from  the  Skin  of  her 
Head,  Ears,  Mouth,  Navel,  and  the  Nipples  of  her 
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Breaft  :  For  fourteen  Weeks  fhe  eat  no  Meat,  nor  had 
any  Excretion  by  Siege  or  Urine  ^  and  many  other 
odd  Symptoms, 

S  IV.  He  gives  us  a  pretty  Obfervation  of  the  Ci- 
catricula^  as  commonly  cali'd,  in  the  Ovaria  of  Fe- 
males, whence  the  impregnated  Egg  is  dropt  into  the 
Falloppian  Tubes.  He  (hews,  that  in  reality  it  is  a  Gi- 
hx^  or  natural  Aperture,  which  enlarges  itfelf  for  that 
Purpofe  bv  Degrees,  and  after  Exclufion  clofes  again, 
as  the  Os  Uteri  afterwards  ^  fo  that  the  Egg  truly  drops 
from  it,  as  an  Acorn  when  ripe  from  its  Cup  ^  and  the 
Trace  of  it  foon  becomes  imperceptible.  He  fays  far- 
ther, he  1m%  frequently  feen  the  thick  Part  of  the 
Male  Sperm  carry*d  up  even  into  the  Falloppian  Tubes 
upon  Impregnation. 

^  V.  He  fpeaks  of  an  Obftruftion,  that  has  fome- 
times  happened  in  the  Inteftines  of  new-born  Infants,  fo 
that  they  have  had  no  Manner  of  Paifage  by  Stools, 
and  that  gentle  Lenitives  have  not  been  able  to  relieve 
them :  In  this  cafe,  he  advifes  ftrong  Purgers,  adapted 
to  their  tender  Age. 

§  VI.  The  Author  informs  us  of  wonderful  Appear- 
ances within  the  very  Center  of  human  Bones  ^  for  in 
eight  feveral  Preparations  he  has,  of  Leg  and  Thigh 
Bones,  and  others,  of  Men  and  Infants,  he  has  ob- 
fcrved  plain  Cbryfalis^s  of  Infe^fts,  and  very  perfect,  of 
different  Sorts,  lodged  in  the  Civities  of  the  Marrow : 
How  they  come  there,  he  can  no  more  account  for,  than 
for  whole  Bundles  of  Worms  twiflcd  together,  which 
he  has  found  in  the  great  Artery  juft  by  the  He.irt  ^ 
or  for  fix  fit,  thick  EritcA  in  a  Sheep's  Brain  •,  and  mi- 
nvof  the  like  Nature,  that  have  h<ippened  in  the  Way 
of  his  Obfervation,  which  are  in  the  Cz.ir's  Rcpofitory. 

In  S  VII.  he  fays,  very  often,  upon  Dilfedion  of 
the  Bodies  of  old  VVomen,  he  has  found  the  mefenteric 
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Glands,  that  mioifter  to  the  Conveyance  of  the  Chyle, 
perfedly  wafted  away  j  fo  that  he  judges  it  not  im- 
probable, that,  in  fuch  Cafes,  the  mefaraic  Veffels  ab* 
forb  the  Chyle  from  the  Guts,  and  carry  it  into  the 
Blood,  at  leaft  in  part,  according  to  the  Notion  of  the 
Antients,  who  knew  not  the  lafteal  Veffels :  This  he 
diinks  not  a  little  confirmed  b)r  the  like  wafting  of  the 
glandular  Part  of  the  Breafts  in  old  Women,  which 
though  formerly  very  large,  ftiall  have  nothing  but 

the  Nippl«3  left. 

S  VIII.  He  treats  of  the  Epidermis^  or  Scarf-Skin, 
with  a  good  Method  of  feparating  it  for  publick  De- 
monflxations :  He  takes  off  a  Piece  of  the  whole  Skin, 
and  nails  it  upon  a  Board  with  the  Outfide  uppermoft, 
and  then  puts  it  into  boiling  Water,  which  raifes  it  fo, 
that  with  a  blunt  Knife  it  is  eafily  Separable,  which  is 
a  much  better  Way,  than  that  of  ouming  or  bliftering. 
He  fays,  the  different  Colours  of  the  Skin  are  owing  to 
the  Corpus  Retictdare^  which  in  Blackmoors  is  per- 
fedly  black,  in  Moors  of  a  tawny  Colour,  in  white 
People  perfeftly  white.  The  Epidermis  is  ever  found 
abfolutely  voia  of  Blood- Veffels :  upon  which  occa- 
(ion  the  Author  offers  to  lay  Two  Guineas  with 
Mr.  St.  Andre^  who,  he  fays,  falfly  afferts  he  has 
Preparations  (hewing  thefe  Veffels,  and  has  pretended 
to  ftiow  them  to  fome  of  his  Countrymen  the  Dutch. 
He  adds,  that  he  gueffes  the  Occafion  of  his  Miftake 
to  be  thus :  The  Skin  of  new-born  Infants,  in  fome  cer- 
tain Places,  if  it  be  carefully  feparated  from  all  Fat, 
is  fo  fine  and  thin,  that  it  becomes  like  the  Epidermis 
in  Adults.  This  no  doubt  is  extremely  full  or  Veffels, 
and  is  what  he  has  imagined  to  impofe  upon  Mr. 
St.  Andre. 

S  IX.  He  treats  of  human  Bones,  in  which  Search 
he  has  long  laboured :  He  obferves  the  Epipbjfes  up- 
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on  the  Ends  of  the  Bones  are  chiefly  faftened  to  them 
by  the  Periojfeum  j  which  being  taken  oflF,  they  eafi- 
ly  fall  afunder.  *Tis  a  Miftake,  that  we  vulgarly  think 
tnis  is  done  by  means  of  an  intermediate  Cartilage : 
The  Truth  is,  both  the  Epipfyfei  and  Ends  of  the 
Bones,  at  firft,  are  cartilaginous  •,  but  in  Time  become 
bony,  and  then  are  only  joined  by  the  Pcriofteum. 
The  Oflification  always  begins  in  the  middle  of  Bones. 
Sometimes  he  has  found  hum?m  Bones  fo  void  of  Ca- 
vities, that  he  has  made  Knife^Handles  of  them :  It 
has  been  thought  that  cartilaginous  Parts  were  cxfan- 
guious  •,  but  falfly,  as  he  demonftrates  by  feveral  Pre- 
parations thereof. 

5  X.  He  confiders  the  VapilU  of  the  nervofe  Tj- 
nic  in  the  Infide  of  the  Stomach,  and  finds  that  the 
Figure  of  them  is  round i(h,  in  that  Part  of  the  Sto- 
mach over  which  the  Spleen  is  fixt  j  but  longifh  in. 
other  Parts  thereof,  and  in  the  Infide  of  the  Jejunum. 
He  takes  Notice,  that  the  Fabrick  of  the  Womb  is 
made  of  much  the  fame  Sort  of  thick  mufcular  Fibres 
as  the  Bladder,  both  to  facilitate  their  proper  Exclu- 
fion  J  particularly  thefe  Fibres  are  more  remarkable 
upon  the  Fundus  Uteris  to  which  Part  the  Placenta 
moft  generally  faftens  its  felf,  and  moft  evidently  for 
this  Reafon. 

F    I    U    I   S. 
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I.  A  Letter  from  }^.  David  Martineau  Surgeon 
in  Norwich,  to  Sir  Hans  Sloane,  !Bart.  ColL 
Med.  Lond.  Pr.  S.  R.  V.  Pr,  Concerning 
Stones  Voided  per  Anum. 

Nortvieb^OS.  stbiyi^. 

THESE  Stones  (TiJ.  Fig.  i,  2,3,4,5.)  were 
voided  by  a  poor  Woman,  per  Anum^  on  the 
96,  97,  and  a  8th  of  March  laft  pall,  who  was  tlien 
pregnant  about  the  11,  or  i9th  Week,  according  to 
G)mputation.  I  wais  call'd  in  the  Night  to  this  poor 
Woman  on  the  93  d,  who  in  Appearance  was  in  the 
Extremity  of  a  Convuifion  Fit,  attended  with  violent 
Vomitings,  which  when  over,  (he  complained  of  great 
Pain  in  her  Back,  i^om  her  Reins  downward  to  the  A^ 
iftfj,  upon  which  I  blooded  her,  ordered  fome  Anti-Erne^ 
ticksj  and  left  her :  She  continued  with  much  Pain  thd 
whole  Day  •,  on  the  a4th,  in  the  Night,  her  Fits  re- 
turned again  with  double  Force,  her  Pains  alfo  increa- 
fin^  like  unto  Labour-Pains,  put  me  upon  further  In* 
quiry,  but  nothing  appeared  more  than  ordinary  j  the  Ex- 
tremity of  Pain  drove  me  to  the  Ufe  of  Glyfters,  which 
was  attempted,  but  none  could  be  thrown  up,  although 
repeated  by  one  and  another  of  the  moft  experienced 
Nurfes,  upon  which  I  gave  her  a  gentle  Draught,  which 
(he  obferved  increased  her  Pain  with  a  ftrong  Tenejmw^ 
that  continued  near  three  Hours  before  the  largeft  Stone 
appeared,  which  ftopp'd  at  the  upper  Part  A,  D,  Fig.  i. 
but  was  quickly  removed  by  preffine  the  lower  Protube- 
rance C,  upon  which,  withaplentitulDifidiarge,0iehad 
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Eafe,  flept  foine  Hours,  waking  with  a  Dcfirc  to  ftool, 
and  voided  with  it  the  ad  and  3d  ^  and  the  next  Day,  at 
four  Hours  Diftance,  the  other  two.  She  recovered  per- 
fcdly,  and  was  delivered  of  a  very  fine  living  Girl,  on  the. 
24th  o^Auguft  paft.  Upon  Inquiry,  it  feems,  fhe  had  been 
frequently  troubled,  for  fourteen  Years  paft,  with  Pains 
in  her  Side  and  Stomach  without  Vomitings  \  which 
is  all  (he  remembers. 

The  Largenefs  of  the  Stones,  their  Seat  and  Subftance, 
is  what  to  mefeems  worthy  Speculation*,  their  being  all 
alike  in  Colour  and  Weight,  according  to  their  Dimen- 
fions,  is  the  Reafon  1  broke  but  one. 

Wt.  of  the  Stones^    Their  Dimenfions  in  Circumference. 

Ftg.  U      2    16    12      A»B«C»I^      8   A.D.  thetopof    J9ch. 

the  Stone  oval,      g    • 

Tig.  2.  8  12  E.F.G.H.  s  t  E.G.  4  \ 

F'i'  ^'  7    g  I.  K.  L.  M^  5  L  L.  3  f 

Fi^.4.  7"  RO.P.Q,  4*  N.P.  3  J 

fl|g.  5.  513  R.S.T.U.  4  1  R.T.  41 

1,  A  Shell  taken  of  the  Stone  at  the  End  2.  The  Stone 
and  Shell  being  like  a  Che&mt  foft  and  like  Wool,, 
cutting  into  the  Stone  at  9,  I  found  it  hard.. 
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II.  Epijiola  Ftri  1)o£{ij[l?mi  JohsLtinis  Hoogvlietii 
ad  Jacobum  Jurin,  M.  2).  ^  S.  Seer.  De  E- 
pijiolis  duabus  Tojihumis  Viri  Celeberrimi  Anto- 
nij  a  Lccuwenhoek,  (^  S.  S. 


SEnex  nofler  venerandus  Leeuwenboekius^  jam  in  a* 
gone  Morris  verfans,  ac  nihilominus  artis  fuse  me- 
mor,  me  ad  fe  vocari  juflk,  attoUenfque  oculos  jam 
gravatos  morte,  verbis  femiabruptis  me  rogabat,  vellem- 
ne  hafce  binas  literas  ex  vernaculo  in  Larinum  Sermo- 
nemvertere,  ribique,  Vir  Arapliffime,  mittere.  Ut  er- 
go hifce  tanri  viri,  quo  abhinc  jam  aliquot  annos  ufus 
fueram  familiariffime,  parerem  pneceptis,  non  poilum, 
quin  tibi^  Vir  eruditiffime,  hoc  extremum,  Viri  mihi 
amiciflimi  morientis,  raunus  mittam,  fpcrans  fore  ut 
hsec  ultima  ejus  conamina  tibi  grata  fint  futura. 

Delphis  in  Batavis^ 
pfidie  Nonas  Sepu 
1723. 
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III.  De  Glohdis  in  Sanguine  <sr  in  Vini  Fcscibus. 
Epiftola  pojihuma  Domini  Anconij  a  Leeuw- 
enhoek)  Societatis  (I^ia  Londinenjisy  dum  Vt^ 
Veret^  Sodalis  diffiiffimi^  ad  Jacobum  Jurin^ 
f{.  5*  Seer. 

Delphi!  in  Batavis. 

EX  proximis  tuis  Uteris  Septimo  Kalendas  ^liida^ 
tis,  innotuit  mihi,  nobiliflimos  D*  D.  Regime 
Societatis,  meas  tres  ultimas  epiftolas  perlibenter  acce- 
pilfe,  quod  mihi  Rratiflimum  erat  inteiieftu  j  Tibique, 
Vir  doftiflime,  placuifle,  tuas  obfervationes  de  glo- 
bulorum  fanguineorum  magnitudine,  meis  obfervatio. 
nibus  congruere.  Porro,  dicis,  Vir  doftiflime,  non  credo 
hancexplorationem  fore  indifFerentem,  feu  inutiiem,quo- 
niatn  non  impoflibile  eft,  <;^uin  ilia  obfervatio  de  globu- 
lorum  fanguineorum  magnitudine  in  variis  animalibus, 
una  cum  fuis  parvulis  vafculis,  duftura  fit  nos  aliquan* 
do  ad  deteftionem  ubi,  &  quibus  mediis  hi  globuli 
formentur,  dc  inde  determinatam  craflitudinem  in  codem 
animali  confervent 

Deinde  dicis,  mi  doAiflime,  hoc  ampliori  tua  explo- 
ratione  bene  di^um  eft* 

Ad  haec  mihi  affumo  tibi,  Vir  eruditiflime,  objicere, 
me  ad  imaginationem  earn  adduci,  nos  nunquam  ad  ex- 
plorationem  iliam  perventuros,  quomodo  fcilicet  hi 
globuli  ex  materia  fluida  ad  magnitudinis  determinatas 
globules  fint  coagulaturi. 

Multis 
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Multis  abhinc  annis  ad  me  afportari  ]ui&  vinum  fer- 
mentaiis,  quia  hoc  Vinum  globulos  producit  fere  fan- 
guineis  aequales,  quos  vini  foeces  vocamus :  6c  quam- 
vis  tale  vinum  microfcopio  apponerem,  tamen  nil  aliud 
videbam,  quam  innumerabilem  multitudinem  parvif- 
fimoram  globulorum  aereorum,  furfum  ad  fuperficiem 
vini  adfcendentium,  &  iecum  illos  globulos,  quos  vini 
feces  oominamus,  ducentium.  Cum  jam  in  fuperfici* 
em  vini  venerant,  feparabantur  vini  feces  a  globulis 
aSris,  &  fundum  repetebant,  mihi  non  apparente,  quo* 
modo  giobuii,  quos  dicimus  vini  feces,  formabantur : 
&  fimulac^  ni  £iilit  memoria,  globuli  iUi  inferius  de- 
fendii&nt,  exibat  ex  globulo  quoquc  iterum  globulus 
aSreuS,  &  ita  denuo  ad  fuperficiem  Vini  devehebatun 

Imaginor  mihi,  coagulationem  illam,  ac  determina- 
tam  globulorum  ianguineorum  magnitudinem  i  rerum 
primordiis  dfe  creatas  ^  nam  fi  unus  globulus  altero  ma* 
jor  erat,  fufpicamur  exinde  inordinatam  circulationem 
fbre  fecuturam,  quoniam  fanguinem  per  varia  vafcula 
ianguinea  rapkie  transfluentem  vidi,  quae  adeo  < 
eranty  ut  fimplex  (altem  globulus  tranhre  potuerit. 
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1 V.  Ejufdem  Viri  Clariffimi  ad  eundem  Epiftola  poft^ 
huma.  De  Generatione  Jnimalium^  ^  del^alpi* 
tdtione  Diaphragmatis. 

Dclpbis  in  BatavU. 

INTER  alia  ex  tuis  proximis  Uteris,  feptimo  Ka- 
Icndas  Julii  datie,  intellexi,  Sententiam  meam  de 
generatione  tibi  videii  tirmiiliinam  omnium,  hadenus 
in  iucem  editaruiii  ^  &  quod  mihi  non  incognitum  erat, 
quofdam  Anatomicos  fupra  mea  fundamenta  novum 
ftruere  Syftema  aufos  effe,  affirmantes  ovum  effe  pro- 
prium  niduin,  in  quo  animalculum  feminis  mafculi- 
ni  hofpitatu-  &  quod  idem  ovum  ex  eo  impraegnatum, 
poftea  per  t.;bain  Fallopianam  deducitur  ab  ovario  ad 
uterum. 

Multos  cxpeftavi  courradicente?,  &  doftiflimus  qui- 
dam  doiiunus  dicebat,  p  )ftquam  meum  Syftema  de  ge- 
neratione legilFet,  recie  puras,  fed  vita  tua  convincendis 
omnibus  non  fufficiet  i  alius  dicebat,  me  mendacia  de 
aniiTialculis  mcmoris  proderc. 

Paulo  ante  obitum  Domini  Leibnitsc^  fcribebat  ille 
Dominusmihi  Hannonia^  fe  meam  fententiam  de  gene- 
ratione amplexilFe,  feque  in  libro  quodam,  a  fe  edito, 
idem  demonftrafle,  fed  quendamdoniinum  in  Italia  cffcj 
qui  contra  meum  Syftema  de  generatione  aliquid  eliet 
edirurus^  arque  in  Germania  dominum  clTe,  qui  cum 
illo  communicaverat  totum  ovarium  in  tuba  Fallopiana 
rcpertum  clle  \  Profcilbrefque  in  Gerwatiia  inveniri, 
qui  animalcuia  feminis  mafculini  cilc  negabant.  Ve- 
rum  enimvero,  qmmvis  contradiftiones  quamplurimas 
3  pall  us 
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paffus  fiiu,  &  adhuc  patiar,  permanebo  in  Syftcmate 
meo,  quoniam  animalcula  in  omnigenis  feminibus  in- 
veni,  fi  faltem  arrlmalia  rite  traftare  poffem,  ne  exceptis 
quidem  variis  avium  ac  pifcium  fpeciebus, 

Porro  comperimus  in  omnibus  arborum  Sc  plantarun> 
feminibus,  etiamfi  parviflimis,  (i  modo  tradari  poflinr. 
plantam  efTe  formatam^  quam  pUntam  antea  comparavi 
cum  animalculis  femiois  mafculini.  Et  farinofa  mate-^ 
ria  in  feminibus  piantarum  plantis  nutrimento  effe  debet 
tamdiu,  quam  phnta  fuos  cjecerit  radices,  &  ex  terra 
all  poflit. 

Doftiffime  Vir,  concede  mihi  libertatem  dicendi,  me 
percipere  non  pofTe,  quomodo  pofitiones  adeo  vanas  fla- 
tuere,  eafque  in  lucem  edere  audeant,  quod  animalcula 
feminis  mafculini  in  utero  vel  tuba  Fallapiana  efFufi^ 
poflea  per  tubam  Fallopianam  deducerentur  ab  ovario 
ad  utenim*  Has  pofitiones  funt  adeo  omni  fundamento 
carentes,  ut  ulteriori  contradidione  indignse  fint. 

Ulterius  dicis,  eruditiflime  Vir,  meam  priflinas  fani- 
tati  reditutionem  tibi  gratam  fuiife,  pro  qua  benignitate 
erga  me  gratias  ago  maximas,  &C  tibi  dicere  cogor,  me 
multis  ab  hincannis  pro  certo  habuiAe,  quod  diaphrag- 
ma  inftrumentum  fit  adeo  magnum^  ut  totum  abdomen 
continue  moveat,  quo  motu  cibi  in  vcntriculo  dc  inte- 
flinis  adeo  conteruntur,  ut  in  materiam  tarn  fluidam  re^ 
digantur,  quas  apta  e(t^  ut  intret  parvula  ilia  vafcuta 
fanguinea,  qux  multa  in  inteilinorum  caviraribus  (it.i 
funt:  non  auremper  ofcula  illorum  vafcutoruiji,  ut 
quidam  hominibus  perfuadcre  conati  funt,  fed  mejucii- 
ce  per  tenues  tunicas  illorum  parvifliiiiorum  vafculorum 


languineorum* 


Si  jam  ponamus  arteriam  in  corpore  bciic  coiilliru- 
to,  intra  horse  unius  fpatium  ter  millics  'X  lexceniics 
pulfare,  quatuorque  pulfus  fieri  in  uni  relpiniione, 
anipurabimus  nongcntas  refpirjiione?  fp.itio  unius  ho- 
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ra,  ac  toties  fict  preffio  ventriculi  dC  inteftinorura, 
quam  voco  fubaftionem  in  ventriculo  pc  inteftinis  con- 
ten  torum. 

Sit  mihi  quoque  venia  tibi,  doftiflimeVir,  dicendi, 
quod  duos  abhinc  tnenfes  varias  lentas  paipitationes  per 
diaphragma  fenferim :  quare  cogitabam  de  tuba  quadam 
vitrea,  a  me  inventa,  ad  fpiritum  cujufdam  liquoris  in 
peftus  ducendpm,  ut  experimentum  feccretn,  num  info- 
litus  ille  diaphragmatis  motus^  quern  cordis  palpitatio- 
nem  vocant,  fedari  poffet. 

Implevi  ergo  meam  tubam  ad  altitudinem  trium 
tranfverforum  digitorum  fpiritu  vini,  in  quo  jam  diu 
hsBc  aromata  fuerant  infufa,  nempe  nuces  mofciiatse,  ma- 
cis,  &c  parum  ^arjrophiliorum,  fed  cinnamomi  muitum, 
ut  5C  croci,  &  mfpiravi  aerem  tranfeuntem  per  hunc  fpi- 
ritum vini,  &  quidem  non  modefte,  fed  fortiter  aerem 
in  pulmonem  impuli,  quo  diaphragma,  quod  fortis 
membrana  eft,  valde  extendebam,  experiendi  gratia, 
num  palpitationem,  vel  inordinatum  diaphragmatis 
iiiotum,hoc  fado  componere  poifem,  quod  iilo  tempore 
bene  fucceflit :  Sed  poftea  quidem  evenit,  ut  experi- 
mentum hoc,  quamvis  aerem  tam  fortiter  in  pedus  in- 
ducerem,  ut  preflus  acr  cum  tuffi  ex  guttere  erumperet, 
expeftationem  meam  eiuferit. 

Sententia  tua  mihi  lon^e  vifu  erat  gratiflima,  nempe 
quod  diaphragmatis  palpitatio  validiori  niteretur  fun- 
damento,  quam  Ula  cordis. 
I 
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V.  A  Botanical  Defcription  of  the  Flower  and  Seed' 
Veffelofthe  Tlantj  called  Crocus  Autumnalis 
Sativus,  that  produces  the  true  Englifli  Saffron 
of  the  Shops :  With  a  Figure.  !By  Dr.  James 
E>ouglas,  Honorary  FeUow  of  the  College  of 
Phyficians,  and  Fellow  of  the  Royal  Society. 

TH  E  Flower  of  this  curious  Plant  is  of  the  Lil- 
ly Kind,  monopetalouSy  infundibuliformis,  with- 
out any  Caljx  or  Fcrianthium^  its  long  fiftuious  Be- 
ginning being  afterwards  expanded  into  fix  beautiful 
oblong  Segments*    Vid.  Lit.  A.  A.  Fig.  6. 

It  confifts  of  the  following  Parts,  w«.  the  Petalum^ 
the  Stamina,  the  Apices^  the  Ovarium^  and  the  Stjlus-^ 
with  its  CapiUamenta  Tubiformia^  of  all  which  in  Or- 
der. 

fETALOK. 

The  Petalum  is  diflinguifhed  into  a  long,  hollow,  or 
fiftuious  Part,  which  lies  inclofed  within  the  common 
and  proper  Involuera  of  the  Plant,  arifing  from  the 
Top  of  the  Ovarium^  or  Seed-Veffely  and  fix  Segments. 
Vid.  Lit.  a.  a. 

While  this  narrow,  tubulous  Part  runs  between  the 
Leaves  and  Integuments  that  furround  them,  it  is  of  a 
white  Colour,  out,  alToon  as  it  is  difengaged  from 
thefe,  it  inlenfibly  acouires  a  Purple  Colour,  which,  a 
little  before  its  Uivifion,  as  it  begins  to  be  enlarged, 
and  grow  more  open,  inclines  to  a  Red* 

Y  y  y  This 
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This  narrow  fiftulous  Part  of  the  Flower,  about  i 
or  2  Inches  above  the  Tbeea  Communts^  forms  (ix  foli- 
aceous  Segments^  or  divided  into  fo  many  oblong 
Purple-coloured  ?etala.    FiJ.  Lit.  b.  c. 

Three  of  thefe  Flower-Leaves  are  larger  than  the 
other  three,  but,  in  all  other  Refpefts^  are  much  alike. 
Vi4.  Lit.  e.c.e. 

The  Length  of  the  largeft  is  from  i  i,  to  x  Inches  ^ 
the  Breadth  fejdom  above  i  Inch :  The  fhorter  Leaves 
are  from  i,  to  i  ^  Inch  in  Length,  their  Breadth  be- 
ing f omething  lefs  m  Proportion. 

The  Infide  of  each  Petalum  is  of  a  Violet  Purple- 
Colour,  vein*d  with  a  few  fmall  Lines  of  a  deeper  Dye^ 
running  length-ways,  intermixed  with  White,  or  the 
whole  is  beautifully  checquered  with  Blue  and  White 
Colours. 

The  Outfide  is  of  a  whiter  Blue,  with  feveral  whi- 
tifh  Rifings  or  Ridges,  and  juft  at  the  Bottom  of  the  Leaf 
it  is  of  a  deeper  Blue  j  the  three  fmall  Leaves  (Vid. 
Lit.  b.  b.  b. )  are  mudi  of  the  fame  Colour,  only  the 
Pu  rple  feems  to  be  fomething  deeper. 

TTie  Number  of  the  PetaU  is,  for  the  moft  Part,  6  j 
yet,  in  fome  Flowers  we  may  obferve  7,  or  8  j  but 
then  they  are  not  fo  large  as  when  they  are  fewer. 

STAMINA. 

In  every  Flower  there  are  three  Stamina^  or  Chives, 
(  Vid.  Lit.  d.d.d.)  properly  fo  called,  arifing  from 
the  inner  Surface  of  the  tubular  Part  of  the  Flower,  juft 
before  its  Divifion  into  the  Petala^  where  they  make, 
for  fome  Space,  an  apparent  Ridge,  and  then  they  ftand 

i  up. 
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upright,  oppofite  to  the  three  large  Leaves  ;  ther  are 
of  awhitifli  Colour,  inclining  to  a  light  Purple,  being 
but  little  above  ,  of  an  Inch  in  Length. 

In  thofe  Plants  that  have  7  or  more  Petala,  the  Num- 
ber of  die  Stamina  is  Ukewife  encreafed  to  $,  or  more. 

ALICES, 

Each  of  thefe  Stamna  has  its  proper  ^ex^  (  Vid. 
lit.  e,  ft  ft)  which  is  a  peculiar  longilh  Subftance, 
ftandit^  upright,  oppofite  to  the  larger  Flower-Leaves, 
of  a  Yellow  Colour,  forked,  not  unlike  the  Tongue  of 
afmallBird,  at  the  lower  End,  where  it  is  fixed  to  the 
Stamen  j  here  Ukewife  it  is  broadeft,  but  as  it  afcends 
it  becomes  narrower,  and  its  upper  Extremity  is  a  little 
aooked,  or  turned  to  one  Side :   It  feldom  exceeds  i 

Inch  in  Length. 

It  appears  as  if  it  was  double,  with  a  longitudinal 
Furrow  in  the  middle,  in  which  Hollow  the  Stamen 
fcems  to  be  faintly  continued  for  fome  Space. 

When  the  Plant  is  full  grown,  tliey  are  all  loaded 
with  that  Kind  of  fmall  Duft  called  Farina  fceeundant, 

0    V  A   ^I   U    U 

Called  Ukewife  the  Vafculum  Seminale^  and  Pi/HUum 

by  fome.    Vid,lAt,f,f» 

It  is  a  particular  Body,  which  arifcs  from  the  Top  of 
the  PeJuneulM,  ( nd,  Ut,  g.)  about  «  of  an  loch 
long,  or  a  little  more,  of  a  deep  White  Colour,  three 
cornered,  and  divided  into  three  Lofulamenta,  or  G^- 
tuU  in  which  the  Seeds  (which  however  feldom  come 
■'     '  Yyy  *  to 
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to  Perfcftion  with  us)  arc  formed,  growmg  bigger  and 
bigger  aftey  the  Flower  falls  off  ^  nay,  even  in  this 
blooming  State,  if  you  cut  this  Veffel  acrofs  the  middle, 
you  may  perceive  the  whitifti  Rudiments  of  the  Seeds, 

STYLUS. 

From  the  upper  Part,  or  Apex^  of  the  Ovarium, 
arifes  the  StjfluA,  (Vid.  Lit.  h.)  which  is  a  long  flen- 
der  Tube,  that  lies  enclofed  within  the  tubulous  or  fiftu- 
lr4r  Portion  of  the  Flower,  being  there  of  a  whitifli 
Colour,  but  changing  into  a  Yellow  before  its  Divifion. 

Thb  Stylet  ordinarily  fplits  into  9  Parts,  juft  oppo- 
fite  to  the  Top  of  the  Stamina^  where  the  Apices  take 
their  Rife,  (Vid.  Lit.  i,  i,  i.J  and  thus  far  it  ftands  up- 
right in  the  Middle  of  the  Stamina-^  for  the  fake  of 
which  only,  this  Plant  is  cultivated,  and  being  prepared, 
(as  (hall  hereafter  be  defcribed)  makes  the  true  Saffron 
of  the  Shops,  which  we  fo  frequently  ufe  in  Phyfick. 

1  call  thefe  Parts  of  the  Styliu,  from  their  Figure  and 
Shape,  Capillamenta  Tubiformia,  or.  Appendices  Styli 
Salpingoeidesy  in  as  much  as  they  very  exaftly  repre- 
fent  a  Trumpet,  and  are  not  unlike  the  Falloppian  Tube 
in  Women,  being  narrow  at  their  Origin,  and  grow- 
ing gradually  larger  towards  their  other  Extremity j 
which,  like  the  common  Trumpet,  is  open  and  expand- 
ed i  and,  like  the  Tub^t  Falloppii^  is  jagged,  or  fringed 
at  the  Edge.    Vid.  Lit.  k,  *,  k. 

It  mvf  alfo  be  very  fitly  named  Crocus  officinarum^ 
becaufe  that  is  the  Part  only  that  is  ufed  in  the  Shops* 

They  are  of  a  Yellow  Colour,  juft  at  their  Begin- 
uing,  continued  from  the  upper  Part  of  the  Stjflus^  but 

af- 
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afterwards  they  arc  all  of  a  deep  Red  Colour,  only 
their  jagged  Extremities  are  tipt  with  a  White  inclining 
to  a  Yellow. 

Thefe  Tub^^  or  Capillamenta,  are  from  i,  to  i  t 
Inch  in  Length. 

The  Stylus y  while  undivided,  is  ftrong  enough  to 
fupport  itfelf,  being  enclofed  within  the  tubular  Part 
of  the  Flower  ^  but  the  Capillamfnta  being  very  weak 
and  ilender  at  their  Beginning,  this  occafions  tnem  to 
hang  down  between  the  Petala. 

V  I  G  U  (B^E    6. 

Reprefents  a  Root  of  the  Saffron- Plant,  that  has  two 
Stalks  enclofed  in  one  common  Vagina^  the  whole 
Flower  with  the  Stamina  and  Apices  in  one,  and  the 
Stylus  only  in  the  other  ^  with  the  Leaves,  pedunculi^ 
and  Ovarium  in  both,  being  fairly  delineated  from  the 
Life. 

A  A.    The  fldwet  expanded  into  fix  beautiJulSegments. 

a  a.     The  Fijiulous  Part  of  the  Flower. 

b.  c.     The  fix  Petala. 

€.  c.  c.  The  three  larger  Petala. 

b.  b.  b.  The  three  fmaller  ones. 

d.  d.    The  three  Stamina,  or  Chives. 

e.  e.  e.  The  three  Apices. 

f.  f.     The  Vafculum  Seminale. 

g.  g.    The  Ped unculi. 
h.  h.    The  Stylus. 

i.  i. ;.  The  three  Capillamenta  TubifbrnVia. 

k.  k.k  The  jaeged  Extremity  of  the  Capillamenta. 

B.  B.  The  Root. 

C.  C.   The  Orajfy  Leaves. 

\  I.  SoMie 
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VI.  Some  Jccount  of  Mr.  Lccuwcnhock's  atrms 
Microfcopcs,  lately  prefented  to  the  Royal  So- 
ciety. (8>  Martin  Folkcs,  E/q^  J^tct'Trefident 
of  the  Royal  Society. 

IT  is  now  above  50  Years,  (ince  the  late Mr»  Lmmmh. 
boek  firft  began  his  Correfpondence  with  the  Royal 
Society  i  when  he  was  recommended  by  Dr,  kerntnu 
de  Graaf,  as  a  Perfon  already  confiderable  by  hu  Mi* 
crofcopical  Difcoveries,  made  with  GlaiTes  contrived  by 
himfelf,  and  excelimg  even  thofe  of  the  femous  Emfti- 
ebio  Divini,  fo  much  talk*d  of  in  the  learned  World: 
And  as  he  has  ever  fince  that  Time  apply'd  himfelf 
with  the  greateft  Diligence  and  Succels,  to  the  lime 
Sort  of  Obfervations,  no  Doubt  can  be  made  of  Ae 
Excellency  of  thofe  Inftruments  he  fo  long  us'd,  fo 
much  improv*d,  and  upon  the  ftillell  Experience  fo 
often  commended  in  his  Letters  ^  great  Part  of  which 
at  his  Deceafe,  bethought  fit  to  bequeath  to  this  Socie- 
ty, for  whom  he  ever  exprefs'd  the  greateft  Efteem  and 
Refped. 

He  had,  indeed,  intimated  this  Defign  in  feveral  of 
his  Letters,  and  in  his  hit  Will  and  Teftament  gave 
Orders,  that  the  Glafles  (hould  be  delivered  as  foon  as 
conveniently  might  be  after  his  Deceafe  j  which  was 
accordingly  done,  by  the  Direftions  of  his  furviving 
Daughter,  Mrs,  Maria  Van  Latuwenboek,  to  whofc 
g,reat  Care  we  are  obliged,  for  the  iafe  and  fpeedy  De- 
livery of  this  very  curious  and  valuable  Prefent. 

The 
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The  Legacy  confifts  of  a  fmall  Indian  Cabinet,  in 
the  Drawers  ot  which  are  13  little  Boxes  or  Cafes,  each 
containing  two  Microfcopes,  handfomely  fitted  up  in 
Silver,  all  which,  not  only  the  GlafTes,  but  alfo  the 
Jppafatva  for  managing  of  them,  were  made  with  the 
late  Mr.  Leewpenboek^s  own  Hands :  Befides  which, 
they  feem  to  have  been  put  in  Order  in  the  Cabinet  by 
himfeli^  as  he  defign*d  them  to  be  prefented  to  the  Rov- 
al  Society,  each  Microfcope  having  had  an  Objeft  pla- 
ced before  it,  and  the  Whole  being  accompany'd  with  a 
Regifter  of  the  fame,  in  his  own  Hand- Writing,  as  be- 
ing defirous  the  Gentlemen  of  the  Society  fhould,  with- 
out Trouble,  be  enabled  to  examine  many  of  thofeOb- 
]c6bj  on  which  he  had  made  the  mod  confiderable  Dif- 
coveries. 

Several  rf  thefc  Objefts  yet  remain  before  the  Mi- 
crofoopes,  tho*  the  greater  Number  are  broken  off; 
which  was  probably  done  by  the  fhaking  of  the  Boxes 
in  the  Carriage.  1  have,  neverthelefs,  added  a  Tran*- 
flation  of  the  Regifter,  as  it  may  ferve  to  give  a  jufter 
Idea  of  what  Jt^.  Lemwenbaek  defigp'd  by  this  L^acy,, 
and  alfo  be  of  Ufe,  by  puttii^  any  curious  Oblerver 
in  Mind  of  a  Numba  of  Minute  Subjeds,  that  may 
in  a  particular  Manner  deferve  his  Attention. 

The  13  Cafes  abovemention'd  are  numbered  from  15^ 
to  97  mclufively,  correfponding  to  which  is  the  RegL» 
fter  of  the  Objefts,  Two  to  every  Cafe,  as  follows.. 

Na  15-  Globules  of  Blood,  from  which  its  Red* 

nefi  proceeds. 

A  thin  Slice  ot  Wood  of  the  Lime-Tree,  where 

the  Veflels  conveying  the  Sap  are  cut  tranC^ 

verfely.  N^  16^ 
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N^  1 6. 

The  Eye  of  a  Gnan 
N^  17*    A  crooked  Hair,  to  which  adheres  a 
Ring- Worm,  with  a  Piece  of  the  Cuticle* 
A  fmail  Hair  from  the  Hand,  by  which   it  ap- 
pears thofe  Hairs  are  not  round. 
N"".  1 8.  Flefh  of  the  Codfilh  (Cahljaeum^  (hew- 
ing how  the  Fibres  lie  oblique  to  the  Mem- 
branes. 
An  Embrio  of  Qxrhineal,  taken  from  the  Eg^, 
in  which  the  Limbs  and  Horns  are  confpi- 
cuous. 
K^    19.  Small  Pipes,  which  compofe  the  Ele- 
phant's Tooth. 
Part  of  the  Cryftalline  Humour,  from  the  Eye 
of  a  Whale. 
N®.  ao,  A  Tliread  of  Sheeps-Wool,  which  is 
broken,  and  appears  to  confift  of  many  lelTer 
Threads. 
The  Inftrument,  whence  a  Spider  fpins  the 
Threads,  that  compofe  his  Web. 
N^  a  I.  AGranade,  or  Spark  made  in  ftriking 
Fire. 
The  Veflels  in  a  Leaf  of  Tea. 
N^  ^^•  The  Jnimalcuta  in  Semne  Mafculino^  of 
a  Lamb  taken  from  the  Tefticle,  Jul  34. 
1702. 
A  Piece  of  the  Tongue  of  a  Hog,  full  of  (harp 
Points. 
N^  93.  A  Fibre  of  Codfiib,  confifting  of  long 
flender  Particles^ 
Another  of  the  fame. 

N^  34.  A 
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N*.  34.  A  Fihmenf,  conveying  Nduriftunent  to 
the  Nutmeg,  cut  tranfverily. 
Another  Piece  of  the  fame,  in  which  tlic  Figure 
of  the  Veflels  may  be  feen. 
N®.  35.  Partofthe  Bone  of  Tooth  abovemention- 
ed,  condfting  of  hollow  Pipes. 
An  exceeding  thin  Membrane,  being  that  which 
covered  a  very  fmail  Mufcle. 
N**.  atf.  Veflels  by  which  Membranes  receive 
Nourifhment  andlncreafe. 
A  Bunch  of  Hair  from  the  Infedt  call'd  a  Hair* 
Worm. 
N^  37,  The  double  Silk,  fpun  by  the  Worm. 
The  Organ  of  Sight  of  a  Flie. 

It  were  endle&  to  enter  into  any  Particulars,  of  what 
is  to  beobferved  inanyofthefeObjefts,  or  indeed  to 
give  any  Account  of  Mt.  Leeuwenhoekh  Difcoveries  ^ 
they  are  fo  numerous  as  to  make  up  a  confiderable  Part 
of  the  Pbilofopbkal  TranfaSions^  and  when  colieded 
together,  to  nil  four  pretty  large  Volumes  in  Qjiarto, 
which  have  been  publi(h*d  by  him  at  feveral  Times  : 
And  of  fuch  Confequence,  as  to  have  opened  entirely 
new  Scenes  in  fome  Parts  of  Natural  Pbilofopfyy  as  we 
are  all  fenfible,  in  that  famous  Difcovery  of  the  Animal- 
cula  in  Semine  Mafculino^  which  has  given  a  perfeftly 
new  Turn  to  the  Theory  of  Generation,  in  almoft  all 
the  Authors  that  have  (ince  wrote  upon  that  Subjed. 

For  the  ConflruAion  of  thefe  Inftruments,  it  is  the 
fame  in  them  all,  and  the  Apparatus  is  very  (imple  and 
convenient :  They  are  all  fingle  Microfcopes,  confin- 
ing each  of  a  very  fmall  double  Convex-Glafs,  let  into 

Zzz  a 
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a  Socket,  between  two  Silver  Plates  rivetted  together, 
and  pierc'd  with  a  fmall  Hole :  The  Objeft  is  placed 
on  a  Silver  Point,  or  Needle,  which,  by  Means  of 
Screws  of  the  fame  Metal,  provided  for  that  Purpofe, 
may  be  turn*d  about,  raised,  or  deprefsM,  and  brought 
nearer,  or  put  farther  from  the  Glafs,  as  the  Eye  of 
the  Obferver,  the  Nature  of  the  Objeft,  and  the  conve- 
nient Examination  of  its  feveral  Parts  may  require. 

Mr.  Lceuwenboek  fix'd  his  Objefts,  if  they  were  folid^ 
to  this  Silver  Point,  with  Glcwj  and  when  they  were 
Fluid,  or  of  fuch  a  Nature  as  not  to  be  commodioufly 
viewed  uniefs  fpread  upon  Glafs,  he  firft  fitted  them  on 
a  little  Plate  of  Talk,  or  exceflively  thin-blown  Glafs, 
which  he  afterwards  glewed  to  the  Needle,  in  the  fame 
Manner  as  his  other  Objefts. 

The  Obfervation,  indeed,  of  the  Circulation  of  the 
Blood,  and  fome  others,  require  a  fomewhat  different 
Apparatus  J  and  fuch  a  one  he  had,  to  w]iicli  he  occa- 
(ionally  fix*dthefe  fame  Microfcopes,  but  as  it  makes 
no  Part  of  this  Cabinet,  I  (hall  omit  giving  any  farther 
Account  of  it,  only  taking  Notice  that  it  may  be  feen  in 
a  Letter  to  the  Ktyal  Society^  of  the  i  ath  of  Januaiy^ 
1689.  and  printed  in  his  Arcana  Vatur^  DeteSa^ 
J^.  69.  But  I  was  willing  to  mention  juft  fo  much,  as  it 
may  ferve  to  fhew  the  univerfal  Ufe  of  thefe  Micro- 
fcopes,  and  as  it  induces  me  (among  other  Things)  to 
believe,  thefe  were  the  Kind  of  Microfcopes  generally, 
if  not  folely,  us*d  by  this  curious  Gentleman  in  all  his 
Obfervations,  and  to  which  we  are  oblig'd  for  his  moft 
furprizing  Difcoveries. 

Another  Particular,  to  the  fame  Purpofe,  I  would 
not  omit,  and  that  is,  That  upon  the  late  Q^een  Marfs 

»  doing 
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doing  Mr.  Leeuwenboek  the  Honour  of  a  Vifit  at  Dslfi^ 
and  viewing  his  Curiofities  with  great  Satisfaftion,  he 
prefented  her  with  a  Couple  of  his  Microfcopes,  which, 
as  I  have  been  inform*d  by  one  who  had  them  a  confi- 
derable  Time  in  his  Hands,  were  of  the  fame  Sort  as 
thefe,  and  did  not  any  ways  differ  from  one  of  the  19 
Cafes  contained  in  the  Drawers  of  this  Cabinet, 

The  Glaffes  are  all  exceedingly  clear,  and  (hew  the 
Objeft  very  bright  and  dillind,  which  muft  be  owing 
to  the  great  Care  this  Gentleman  took,  in.the  Choice  of 
his  Glafs,  his  Exadnefs  in  giving  it  the  true  Figure  j 
and  afterwards,  amongft  many,  referving  fuch  only  for 
his  Ufc,  as  he,  upon  Tryal,  found  to  be  moft  excel- 
lent. Their  Powers  of  magnifying  are  different,  as 
differentSortsofObjefts  may  require  i  and,  as  on  the 
one  Hand,  being  all  ground  Glaffes,  none  of  them  are 
fo  fmall,  and  confequently  magnify  to  fo  great  a  De- 
gree, as  fome  of  thole  Drops,  frequently  us'd  in  other 
Microfcopes  •,  yet,  on  the  other,  the  Diftinftnefs  of 
thefe  very  much  exceeds  what  I  have  met  with  in  the 
Glaffes ot  that  Sort  j  and  this  was  what  Mr.LeeutPenboek 
ever  principally  proposed  to  himfelf,  rejefting  all  thofe 
Degrees  of  magnifying  in  which  he  could  not  fo  well 
obtain  that  End  ^  for  he  informs  us  in  one  of  his  Let- 
ters, where  he  is  fpeaking  of  the  excefGve  Praife  fome 
give  to  their  Glaffes  on  this  Account,  that  although  he 
had  above  Forty  Yeard  had  Glaffes  by  him  of  an  extra* 
ordinary  Smallnefs,  he  had  made  but  very  little  Ufe 
of  them  i  as  having  found,  in  a  longCourfe  of  Experi- 
ence, that  the  moft  confiderable  Difcoveries  were  to  be 
made  with  fuch  Ghffesas,  magnifying  but  moderately, 
exhibited  theObjeft  with  the  moit  perfeft  Brightnefs 

and  Diftinftion. 

Z  z  z  2  But 
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But  however  excellent  thefe  Glaffes  may  be  judg'd, 
Mr.  Leeuwenbeek^s  Difcoveries  are  not  entirely  to  be 
imputed  to  their  Goodnefs  only :  His  own  great  Judg- 
ment, and  Experience  in  the  Manner  of  ufing  them, 
together  with  the  continual  Application  he  gave  to  that 
Bufinefs,  and  the  indefatigable  Induftry  with  which  he 
contemplated  often  and  long  upon  the  fame  Subjed, 
viewing  it  under  many  and  different  'Circumftances, 
cannot  but  have  enabled  him  to  form  better  Judgments 
of  the  Nature  of  his  Objefts,  and  fee  farther  into  their 
Conflituuon,  than  it  can  be  imagined  any  other  Perfon 
can  do,  that  neither  has  the  Experience,  nor  has  taken 
the  Pains  this  curious  Author  had  fo  long  done. 

Nor  ought  we  to  forget  a  Piece  of  Skill,  in  which  he 
very  particularly  excell'd,  which  was  that  of  preparing 
his  Objefts  in  trie  befl  Manner,  to  be  view'd  by  the 
Microfcope^  and  of  this  I  am  perfwaded,  any  one  will 
be  fatisfied,  who  fhall  apply  himfelf  to  the  Examina- 
tion of  fome  of  the  fame  Objefts  as  do  yet  remain  be- 
fore thefe  Glaffes  ^  at  leafl,  I  have  my  felf  found  fo 
much  Difficulty  in  this  Particular,  as  to  obferve  a  ve- 
ry fenfiblc  Difference  between  the  Appearances  of  the 
fame  Objed,  when  apply'd  by  my  felf,  and  when  pre^ 
pired  by  Mr.  Leeutvenboek^  tho*  view'd  with  Glailes 
of  the  very  fame  Goodnefs. 

I  have  the  rather  inlifted  upon  this,  as  it  may  be  a 
Caution  to  us,  that  we  do  not  rafhly  condemn  any  of 
this  Gentleman's  Obfcrvations,  tho*  even  with  his  own 
Glaffes,  we  Ihould  not  immediately  be  able  to  verify 
them  our  felves.  We  are  under  very  great  Difadvantages 
for  want  of  the  Experience  he  haa,  and  he  has  himielf 
put  us  in  Mind,  more  than  once,  that  tliofe  who  are 
I  the 
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thebeft  skUl*d  in  the  Ufe  of  Magnifying-Glaffcs,  may 
be  mifled,  if  they  give  too  fudden  a  Judgment  upon 
what  they  fee,  or  *till  they  have  been  aflured  from  re- 
peated Experiments.  But  we  have  feen  fo  many,  and 
Sofe  of  hi&  moft  furprizing^Difcoveries,  fo  perfeftly 
€onfirm*d,  by  great  Numbers  of  the  moft  curious  and 
iudicious  Obfervers,  that  there  can  furely  be  no  Reafon 
to  diftruft  his  Accuracy  in  thofe  others,  which  have 
not  yet  been  fo  frequently  or  carefully  examinU 

Upon  the  whole,  it  is  to  be  hoped,  fome  of  the  So- 
ciety will  purfue  thofe  Enquiries,  the  late  Poflcffor  of 
th'ete  Microfcopes  was  fo  defervedly  famous  for  ^  and 
that  as  we  have  loft  in  Mr.  Leeuwenboekz  moft  worthy 
Member,  and  a  moft  valuable  Correfpondenr,.  this  laft 
Piece  of  his  Refpeft  to  the  Royal  Society  will  not  onlv 
enrich  our  Repofitory,  but  both  encourage  and  enable 
fome  other  diligent  Obferver  to  profecute  the  feme  cu- 
rious and  ufefiil  Difcoveries. 


Vll.  The 
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VII.  The  (Bills  of  Mortality  y  8cc.  offt^^eral  con/idt^ 
table  Towns  in  Europe,  beginning  with  the 
Year  1717,  i.  c.  from  Chriftmas  1716,  to 
Chriftmas  1717.  ExtraBed  from  thz  Afta 
Breflavienfia.  ^y  Conr.  Joach.  Sprengcll, 
K  D.  %  S.  S.  isr  Coll.  Med.  Lofid.  Lie. 

THE  Ufefulnefs  of  this  Sort  of  Regifters  is  now 
fo  well  known  to  the  Learned  World,  from  the 
Labours  of  many  curious  and  inquifitive  Perfons  in  Po- 
litical Arithmetick,  that  we  conceive  the  following  will 
need  no  Recommendation  to  render  them  acceptable  to 
the  Publick* 

Breflaw,  in  Silefia. 

Cbrijiened. 


Buried. 
In  January, 
February, 
March 
April 
May 
June 
July 
Auguft 
September 
Odober 
November 
December,  only  till 
the  24th, 


Males 

Females 


9t 
113 

135 

108 

127 

144 

144 
^o8 

128 

.96 

"3 


7^    Stillborn 


584 
S76 


148s 


1160 
Among  the  Buried  were 
Married  Men  226 

Married  Women  1 44 

Widows  6c  Widowers  157 
Bachelors  60 

Maidens  57 

Boys       J  under  Ten  419 
and  Girls'^  i  ears  old,  397 

Boys         37 
Gals        17 

a:  n.  Here 
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N.  B.  Here,  in  the  Sum  Total,  are  «9  more  than  in 
the  Number  of  the  Buried  above,  by  Reafon  of  feveral 
Stillborn  Children  which  had  no  regular  Burial,  and 
fo  were  not  reckoned. 

Jn  the  Imperial  Town  Vienna,  there  diedy 

Young  People— ——3 1 79 
Old   '     '■■  '■  2026 


Total  —  5205 

Among  which  were. 

Of  90  Yeats  old  2  Of  99  x 

91  I  100  I 

9a  3  lox  3 

93  1  103  I 

94  3  104  I 

95  X  115  I 

96  3 

Born  and  Chriftened  ■   4030  Children. 

In  DrefJetiy  Saxony^  died  — — .  — -  1908 

Chriften'd —  1443 

In  Dantzkk  died  i6oj 

Chriftened   ■  ■■    ■    ■  xioi 

In  Efper'tes^  or  Eperiet^   alias  ^tperiet,   a  Town  in 
XJ^^i  Hungary^  died  '  .>  132 

Chriften'd ij7 

Moft  of  tliefe  died  of  the  Small-Pox. 

The 
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tl^e  Bills  of  Mortality  of  the  Tear  1718.  i.  c. 
/row  Chriftmas  1717,  to  Chriftmas  1718. 


B  R  E  S  L  A  W. 


Buried, 
From  the  xjth  of  Dec. 

to  the  31ft.  ^t 

January  1 19 

February  112, 

March  108 

April  98 

May  88 

June  97 

July  86 

Auguft  118 

September  98 

Oftober  119 

November  100 
December,  till  the 

X4th,  8 1 


Total——,  ix^s 


ChriJIened, 
Males  ■  '  '  ■ 
Females  ■ 


598 


Among  the  Deadwere^ 
Married  Men  13  8 

— ■    -Women  141 

Widows  6c  Widowers  iix 
Bachelors  60 

Virgins  60 

Children  to  ten^Boys  ^8^ 

Years  of  Age,2Girls  z8o 

StiJlbom  ^y?  47 


In  Vienna  died- 


■Men- 
Boys- 

InaU- 


141  z- 
1844- 


Women 
Girls 


1119 

170s 


•61 10. 


Amongd 
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II 


Amonsft  which  were  froze 

to  Death  in  the  Street  x 
Murder'd 

Kiird  by  a  Waggon 
By  Falls  from  Houfes, 

6cc. 
Kiird  with  Swords, 

Knives  and  Sabres,       9 
By  taking  wrong  Phy- 

fick  I 

Among  the  Dead  were  founds 
8  Perfons  of  90  Years  old. 


Trod  to  Death  by  ftor- 

fes 
Drowned 
Beat  to  Death 
Smother'd  in  a  Houfe 

of  Office 
Cut  their  Throats 
KiUM  by  the  FaU  of 

Houfes 


4 
t 

4 

X 


7 

92 

X 

93 

3 

94 

3 

9S 

I 

96 

» 

97 

% 

98 

2 

99 

I 

lOS 

Cbrijlened. 


Males 
Females 


•1185' 


Total— 414X 


Amongft  which  were 
48  Pair  of  Twins,  and  once 
Tergeminu 


In  Ratisbon  died  of  the  Lutherans,  13  s  Perfons  j 
amongft  which  were  117  Children,  13  young  Men, 
and  II  young  Women. 


A  a  a  a 


7]^^ 
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The  following  Lift  gcoes  an  Account  of  federal  Cities 
w  S  A  X  O  N  Y- 


In  Drefden 
Wittemberg 
Leipzick 
Torgau 
Frcyberg 
Stollberg 
Pulfnitz 
Konigsbruck 
Elftra 
Bautzen 
Annaberg 
Chemnitz 
Ofchatz 
Altenburg 
Ealenberg 
Pirna 

Marienberg 

Georgcnflad 

Harta,  near 

Waldlieim 


Chrlftene  d  \ 

1578 

861 
M6 

340 
88 

73 
67 

^3 

Z07 

1 46 

173 
T03 

141 

96 

n8 


t 


Baftarth, 

99 
16 

68 

9 
13 


S 

19 
4 
3 


40 


Buried, 

1412. 

317 

9^3 
148 

373 

7f 

9S 

45 

135 

IIX 

8i 

348 

86 

133 

194 

191 
^9 


Parr 
Married. 

61 

303 

54 
104 

27 

39 
16 

II 

55 

37 
38 

xo 

57 

4« 

43 

18 

^6 


^o  j 


C«mmw- 
nkants. 

7887s 
13536 

7917 
14098 

7314 
4381 

3351 

301I 
14510 

84x6 
10690 

5i<59 

1x901 

6194 
9154 
5903 
3580 

3x91 


Tois 
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This  prefentsyou  with  /i  L  i  s  T  for  a  whole  Century^ 

cfthe  Numhrs  of  People  Marriea^  Chriftened.  Buried^ 
and  Communicants^  viz.  from  the  T'ear  1617,  to 
lyiy  incltifive^  in  the  EleSoral  City  of  Freyberg,  a 
famous  and  pie  a f ant  Town^  near  the  Banks  of  the 
Molde  in  Saxony.  Lat.  $1.  Long,  jx,  43,  about  8 
Mies  S.  W.  from  Drefden. 


K«  rurs. 

Pair  Mar* 
r'mdn 

Chriftttttd. 

Bttjfards, 

Bttritd. 

Cemmum- 

1617 

89 

f39 

4 

430 

I0f3O 

18 

112 

413 

10 

384 

9631 

19 

114 

495 

13 

371 

9789 

to 

97 

418 

10 

451 

ICC93 

ai 

ic6 

4;o 

6 

507 

967^5 

ax 

no 

380 

7 

517 

9536 

13 

100 

35-7 

8 

589 

9106 

»4 

96 

383 

4 

417 

9509 

^S 

98 

375 

7 

454 

icofS 

x6 

78 

381 

6 

549 

II 64^ 

^7 

108 

371 

7 

331 

11017 

18 

83 

371 

4 

318 

IC745 

29 

87 

411 

19 

Sid 

11531 

30 

80 

330 

/ 
/ 

1114 

11180 

1631 

135 

353 

4 

184 

10J14 

3^ 

88 

4?.  J 

5 

1343 

11326 

33 

174 

163 

4 

879 

913 1 

34 

170 

375 

I 

^7'i 

7447 

3) 

87 

iSf 

9 

231 

7323 

36 

61 

199 

II 

181 

759c 

37 

68 

386 

3 

383 

77a? 

38 

5i 

1       i6x 

9 

151 

7^82 

A  a  r. 

1  a  2 

1 63  y 
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The  following  Lift  gh^es  an  Account  of  federal  Cities 
w  S  A  X  O  N  Y. 


In  Drefden 
Wittemberg 
Leipzick 
Torgau 
Frcyberg 
Stollberg 
Pulfnitz 
Konigsbruck 
Elftra 
Bautzen 
Annaberg 
Chemnitz 

Ofcliatz 
Altcnburg 
Ealeiiberg 
Pirna 

Marienberg 

Georgcnflad 

Harta,  near 

\\'.AldIieim 


Chrlftene  d 

1578 

861 
M6 

340 
88 

73 
67 

63 

107 

1 46 

173 
103 

141 

96 

1^8 
i8x 


• 


Baftarth.  ]  Buried 


99 
16 

68 

9 
13 


5 

19 
4 
3 

5" 


40 


1412. 

317 

9^3 
148 

373 

I IX 

75 

9S 

45 

135 

IIX 

166 
8x 

348 
86 

133 
194 

191 

29 


Patr 
Married. 

50 1 
61 

303 

54 
104 

27 

39 
16 

II 

55 

37 

38 

^.o 

57 
41 

43 

18 

;6 


20  j 


Commfi' 
nicants. 

7887s 
13536 

7917 
14098 

7314 
4381 

3351 

301I 
14510 

84x5 
10690 

5169 
1x901 

6194 

9164 

5903 
3580 

3x91 


Tois 
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This  preferttsyou  with  <i  L  i  s  T  forci  whole  Century  ^ 

eft  he  Numbers  of  People  Marrieaf  Chrifiened,  Buriedy 
and  CommunicanfSy  vir.  from  the  Hear  1617,  to 
lyij  inclujivey  in  the  Eie&oral  City  0/ Freyberg,  a 
famous  and  fleafant  Town,  near  the  Banks  of  the 
Molde  in  Saxony.  Lat.  51.  Long,  ^x,  43.  about  8 
Miles  S.  W.  from  Drefden. 


1631 

32. 

33 
34 
3) 
36 

37 
38 


NO  rears. 

Pair  Mat' 
rkd. 

Chrift$ned. 

Bdjfardf, 

Bur'ud. 

1617 

89 

S39 

4 

430 

18 

112 

42-3 

10 

384 

19 

114 

49  J 

13 

371 

ao 

97 

418 

10 

4fi 

ai 

ic6 

4;o 

6 

f07 

ax 

no 

380 

7 

5-17 

^3 

lOO 

35-7 

8 

f89 

*4 

96 

383 

4 

417 

^5 

98 

S7S 

7 

45*4 

16 

78 

381 

6 

f49 

*7 

108 

372- 

7 

331 

a8 

83 

371 

4 

318 

29 

87 

411 

19 

Sid 

^0 

80 

330 

J 

1114 

Ccmmum. 

CUKCi 

10530 
9631 
9789 

ICC93 

967<5 

9)36 
9106 
9S09 
icof8 
1164X 
11017 
IC74J 

IIS31 
11180 


135 

3S3 

4 

184 

10J14 

88 

4%S 

S 

1343 

11326 

174 

163 

4 

879 

913 1 

170 

375 

I 

175- 

7447 

87 

i8f 

9 

231 

7323 

61 

199 

II 

181 

7f9c 

68 

386 

3 

383 

S^ 

1      161 

9 

lyi 

1     7^582 

A  a  a  a  2 
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N»  rears. 

40 


1641 

42 
43 
44 

4S 
46 

47 
48 

49 

50 


i66i 

63 

64 

66 

67 


ried. 


45" 


ChnftineJ. 

291 
268 


61 

Z26 

48 

309 

60 

383 

6f 

231 

63 

196 

57 

230 

59 

2GI 

59 

197 

44 

X22 

6S 

199 

47 

335 

53 

3  03 

47 

3o6 

48 

319 

61 

319 

65 

llg 

79 

333 

Ba/lards. 

4 
6 


2 

4 
7 
7 

5 

6 

I 

5 
I 


I 
2 

3 
I 

S 

4 
3 


354 
173 


168 

303 

xi5 

311 

194 

174 
184 

>77 


1 

340 

3 

317 

3 

3  06 

3 

347 

3 

179 

307 

4 

3l6 

306 

)  Commiutir- 
cants. 

9609 
I   7594 


7562 
813S 

7770 
7699 

7050 

7^71 
7698 

7739 
7<^39 


8148 
7948 

8342 
8648 

6351 

8493 

8730 

856;: 

8431 

88f6 

8962 

9423 
9364 

9279 
9406 

9979 
9448 

1^69 
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N®  Tiars.  I   Pair  Mar- 

riid. 


i66B 
69 
70 


6^ 
55 

70 


Cbrijivud. 
3X8 

2l8 


Bdfiardt,  I    Bwitd. 


i6yi 

71 

73 

74 

75 

7<5 

77 

7» 

79 
80 


1691 
9X 

93 

94 

95 
96 


<55 

X37 

3 

tf4 

X07 

2 

69 

*34 

I 

SS 

xx8 

60 

Z33 

I 

f8 

Z26 

I 

80 

140 

3 

70 

xjd 

4 

91 

«XS 

4 

($3 

291 

4 

286 

215 

204 
246 

V7 
296 

302 

254 

267 


10080 
9221 

9912 

9678 

10093 

9.95^ 

10462 
10422 

10356 
II349 


72- 

269 

6 

289 

58 

284 

7 

296 

72. 

316 

10 

^Si 

65 

235 

7 

355 

57 

239 

6 

339 

85  i 

177 

15 

1  190 

1 1 724 

12679 

"597 
11533 
13195 

1 4900 
169/ 
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K"  Turt. 

1697 
98 

99 

1 700 


Pair  JdMf' 

ried. 

76 

Chripmd. 
Xl6 

Bajlards* 

4 

Buritd. 
180 

73 
64 

174 
164 

7 
5 

xi8 
X58 

74 

X51 

7 

310 

I7II 

IX 

16 


Commum' 
cants, 

15619 

15677 

16155 

18569 


81 

3^7 

8 

8x 

87 

310 
3c8 

9 

9 

70 
8x 

349 

6 
8 

lOf 

317 

14 

79 

373 

'       13 

311 

3ijr 
340 

*37 
X83 

361 

315 


XX334 
XX837 
23627 

X3470 
X3X73 

13371 
13904 


Total — 7546— X8851 fSx — ?oxyy    1x11761 

Here  is  to  be  obferved,  That  in  the  Years  1615',  26, 
17,  3x,  and  33,  the  Plague  raged  very  much  :  a^  r»lfo, 
that  in  the  lear  i6}0,  there  diedof  tlie  Plague  mcc-rl;', 
764.  and  in  1680,  103.  Befides  that,  amongfl  the 
Chriftened  in  171 3,  a  Girl  was  baptized,  which  was 
born  and  bred  in  Turkey^  but  from  Chrijiian  Parents. 

But 


(4<5)  ) 

But,  in  general,  it  may  be  obferved.  That  this  Place 
was  more  populous  before  the  War  than  it  is  at  pre- 
fent  i  tho*  in  this  Century  it  cannot  but  very  much  re- 
cover and  increafe. 

The  following  LIST  we  have  receivM  from  Ber- 
lin^  confifting  of  all  that  were  Born,  Married  and  Buri- 
ed in  Vruffiay  in  Four  Years. 

Yiar.  Born.  Pair  Buried. 

marritd. 

1    .1.    IT-    J  ^7^S 19^06 4571^ iiooo 

ot  trujjut,  ,7 ^1^3 ^^^3 j^3^j 

18 X0994 4x87 H047 

Sum — 8x712 —  18331—47^03 

The  next  LI  S  T  contains  the  Nambers  of  all  that 
were  Born,  Married  and  Buried,  in  the  reft  of  the  King 
oiPruffia*s  Dominions  in  Germany^  6cc.  for  Four  Years. 

rear.  Btrn.  Pair  Buried. 

married. 


in  theEledoratc     '7' J—  148*0—  4368— 11663 

oi  Brandenburg,        '^—  '£^^—  4995r—  I3i49 

*  17 10636 4f39 loSof 

18 173 19 46 J7 1x891 

Sum—  64533 i85'fr9 — 48508 


In 


(  4<^4  ) 


Vf/rf.  hirfi.  Pair  B/nk'J, 


'      t i^ 497^ —  ioio 45-02, 

18 6684 *^^^ 5'Of9 


Sum  — x^i^6    7ix.y 19001 

1715" 7185' 2064—-  4982, 

16 71x5— —  zi86 foOi 

IntheDutcliy  of        17 —  8746 x^o6 6191 

Magdehurg.---         18 83x5" 1934 ^744 

Sum  —31481  6490— xi6i9 


1715" ^JT^ 19^4 S^66 

16 7313 iooi 6izi 

The  Dutchy  of        17 —  75'8x —  zoji —  6of 5- 

CUve. — -         18 754X 1891 ^865- 

Sum— 19209  —7907—— 13207 


1 71 J 7*43 1190.^  SB73 

16 738<J 2407 SSS7 

The  Dutchy  of        17—  8196 —  iio8 —  joxo 

Pomerania,^^        18-—  7896 ai38— -  ^131 


■I 


Sum— 30711  — 8843—31x81 

The 


^ 


Tlic  Principali- 
ty of  Halber- 
fiad. 


The  Couaty  of 
Hcbenfii 


The  Principali- 
ty oiMindcn. 
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Ttar,  Born. 


171s 
16' 

17- 
18 


1715 

16 

17- 
18 


um 


171^ 
i6- 
17- 
i8 


2371 
2567- 

^759 
2527- 


528- 

639 
644- 

61 X- 


•1383 

1711 

I7S8- 

1091 

183 


Pair 
m»mtd. 

710 

759" 
764- 

715- 


164- 

148 
158 


62  s 

579 
564- 


Bjirtid. 

X834 

aj4X 
1961 

XOIX 


Sum— 10x14  — 1948 8359 


406 

444 

449 
4i5 


171J 

1618 
1829 
1419 

1485 


Sum—  73XX XX37 6}<;x 


The  City  of 
Meurs. 


1 71 5. 

17- 
i8- 


406 

439- 

454- 
470- 


2fl 
161 
166 

170- 


Sum—  17(59 648 


386 

331 
xSi 

368 


I36<$ 


Bbbb 


In 


(  ^66  ) 


Tiar. 

Berlin 

fair 
marritd. 

Biirkd. 

In  Geldern, 

17X5'— 
16— 

mm                          MM 

■"              —— 

- 

17— 
x8- 

-  1990  — 

-X05'?  ~ 

-  497 — 

-  489— 

-  1066 

-  1064 

Sum>- 

-  4043  — 

-     986— 

-   1X30 

The  County  of 
RMvenJbgrg. 

X71J— 
16— 

17— 
x8- 

Sum— 

-  1188— 

-  14x0 — 

-  X3IX— 

-  *344— 

^    679 — 

-  716. — 

-  67% — 

-  64X — 

-  x7o8>— 

■    I98I7 
•    1Z17 

19S1 

■    9*5'4— 

'  8x04 

The  County  of 
TtciUnberg. 

i7Xf— 
16— 

»7— 
x8— 

-  34» — 

-  SSI— 

-  SOS— 

-  507— 

-  If  3 — 

-       X63r— 

-  iZ6. — 

-  135' — 

-   fxa 

f43 

370 

38r 

Sum— 

.     1907 — 

-    6i7 — 

18x3 

The  County  of 
Ungen, 

17XJ— 
i(J— 

17 — 
r8— 

-  6x8 — 

-  ^99 — 

-  697 — 

-  706 — 

■     ZX3— 

•     If  4 

-    148 

484 
638 

449 
840 

Sum—  X730—    83 


24x1 


la. 


rkd, 

m  LauMbtirg            ^^ ^3^ —  169—  4x0 

xidButow,              j^ jg5 „8 3^(5 

18 554 —  X53 —  3*1 

Suin,_  x3ir^~  ^34—*-  1469 

1715- 
In  the  l^m^ib  ^^' 

Colonics.               17 —  "^07 —  181 —  5<54 

18 —  603—  13^ ^39 

Sum—  ixio—  317—  1*03 


The  Sum  Total  of  all  that  were  Bom?  .q^qoS 
in  4  Yeats    ------    S^ 

.    -•-  of  all  that  were  married    81 881    Pmt, 
.    -    •    of  all  that  were  Buried     31794a 

More  Bom  than  Buried,  in  Number,    88064 

Here  is  alfo  to  be  obferVd,  that  in  the  Year  17 18. 
there  died  84  Perfons  above  91  Years  old,  <uid  93 
above  100  ^  and,  i  died  in  ^e  11 6th  Year  of  his 
Age.  Befidesi^  that  very  Year  are  reckoned  ao88 
Baftatds. 


B  b  b  b  a  Here 


C  4<^8  ) 


Here  foUows  a  particular  Lijl  of  fever  al  Borough  Towns 
in  the  Kingdom  of?t\\Kn,  received  from  the  Chan- 
cery ^/Koninglberg,  of  all  that  died  in  the  I'ear  1 7 1 8. 


In  the  Borough  of 

Brandenburg 

—  Schacken 

—  Filhaufen 

—  Taxium 
-«-.  Balga 

—  PreufsEybu 

—  B^rtenftein 

—  B  irthen 

—  Ofterode  and  Ho- 

henflcin  -  .  -  - 

—  Schcflen 

—  Ncudcnburg  and 

Saldiu  -  -  -  - 

—  Lyck 

—  Olerzk  3 

—  Angerbaro; 

—  Kluin 

—  Oriel  lb  T'l; 

—  Tona^.nifb  '*-* 

—  I  ,••  t/..  n 

—  Nc'ih  t-j. — 

—  LibiiU 


Hud, 
581 
346 

312 

35»x 

167 
185 

330 
141 

188 
i8z 

1C.7 


In 


Bud. 
275- 

264 


the  Borough  of 
-Raftenburg 
>  Preufs  Holland 
.  Marangen  and 

Liebftadt  -  -  •.    xo6 
.  M^rienu'erder  and 

Riefenburg 3^3 


//; 


.  Preufs  Marck 
.  Tilfit 

•  Ragnit 
Inflerburg 

.  Georgenburg 

•  Salau 

•  Mummel 
. Schonbcrg 

•  Gerdauen  and  Nor- 

dcnburg 2.69 

•  Gili;enburg  1C9 
-  Tcutfch  Eyliu  41 
.  XLuh^tt  If 

thL'  thfife  Cisidf  of 
kjninMlKp:^ .  .  «  ^--^r, 


3IX 

381 
808 

ii6 


Sum 


1^^047 


\^  alMhcfcforcincntion'd  Placed  UTrcCiriflencd  20994 


I  .111  i\i^irrivu  41  or 


Im 


In    DantZick   in      ^'^^^  Chriftcmd.  Marrkd. 

the  Year  1718.    1579         ^470  446  Pair. 

In  Epperies  113  173 

In  the  Royal  Hofpital  at  Lijbon  out  of  iij i  Found- 
lings maintained  by  the  King,  without  knowing  their 
Parents,  there  died  j^6%  remained  7%%. 


N.  B.  The  Remainder  oftbefe  Lifts  will  be  communioh 
ted  at  another  Opportunity. 
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B. 
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p.  194- 
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H. 

Hjdatidei  in  great  Nnmber  in  the  Abdomen^  n.  370.  p.  17. 
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L  Eocperimenta  circa  gradum  calorts  liqaorum  non^ 
nuUorum  ebulltentium  inftituta.  A  Danielc 
Gabr.  Fahrenheit^  (J(.  5.  S. 

CU  M  elapfis  abhinc  circiter  decern  aiinis  in  Hilto- 
rii  Scientiarum  Societatis  Regise  Parifienfis  legif- 
fern,  quod  celeberrimus  jfmontoniuSyO^  alicujus ther- 
mometri  ab  eo  invent!,  detexiifet,  aquam  fixo  caloris 
gradu  ebullire^  ftatim  magno  accendebar  ddfiderio, 
diermometrum  ejufmodi  mihimet  ipfi  prasparare,  ut 
pulchrum  hocce  naturas  phasnomenon  mihi  oculis  per- 
luftrare  liceret,  &  de  veritatc  experimenti  conviftus 
eifem. 

Qjiapropter  tliermometri  ftrufturam  quidem  tent^i- 
bam,  fed  ob  habitudinis  fufficientis  in  elaboratione  illi- 
us  defedum,  vana  eranc  conamina,  licet  fa^pius  iterata  ^ 
6c  quoniam  etiam  alia  negotia  prohibebant  theriiiometri 
elaboratiodi  magis  inhere,  opportuniori  rcpetitionem 
iilius  dedicabam  tempori.    Cum  defedu  viriuin  atque 
temporis  ardor  non  languefcebat,    asque  avidus  eniin 
experimenti  exitum  videndi  manebam.  In  mentcm  aurem 
mihi  veniebant  ea,  quas  folertiflimus  iile  rerum  natu- 
ralium  fcrutator  de  redificatione  barometrorum  fcripfe- 
rat^  obfervaverat  enim  altitudinem  columnas  mercun- 
alis  in  barometro  a  vario  temperamento  mercurii  ali* 
quantulum  ([(atis  ienfibiliter  tamen)  turbari.    Ex  his  re- 
bar,  quod  mermometron  fortafTe  e  mercurio  conflrut 
poflet,  cujus  ftruftura  non  adeo  dif&ciiis  foret,  Sc  cuju^ 
tamen  ope  experimentum  maxime  a  me  defideratum  ex* 
plorare  uoeret. 
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Praeparato  ejufmodi  thermometro  (licet  in  tnultis  ad' 
hoc  imperiedo)  voco  camen  meo  eventus  refpondebat ) 
magni  enim  animi  voluptate  rei  vericatetn  contem- 
plabar. 

Tres  jam  erant  annielapfi,  in  quibus  opticis  altifque 
incubuiflem  laboribus,  cum  cupidus  fierem  experi> 
mentis  explorare,  an  etiam  alii  liquores  fixo  ebullituri 
efiTent  gradu  caloris.  Exitus  experimentorum  fequenti 
continetur  tabula,  cujus  prima  columna  exhibet  liquo- 
res adhibitos  ^  fecunda  illorum  gravitatem  fpecificam  i 
tenia  graduin  caloris,  adquem  unufquifque  liquor  ebuU 
liendo  pertigit. 

Oravttai  fpecifica         Graduf 
T  :/ir.A.«»  Liquorum  ad  4*         ebullirione 

^iquores.  cr.  calidomn.  acquifitL 

Spiritus  vel  Al- 1  -   . 

ccbolvini.      %  8*^0  »7<5 

j4qua  *Plui>ia.  loooo  xix 

Sfiritus  Nitri.  1*93  f  rsx 
Lixivium  ciftC'  f           . 

risclavellats    i  '^^^+  *40 

Ok  Vitriofi  18775  5*4^ 

Gravitatem  fpecificam  cujufcdinqueliquoris  addendam 
necefte  judieavi,  ut  (i  aliwum  experimenta  jam  infti- 
tuta,  vcl  adhuc  inftituenda,  a  memoratis  differrent,col- 
ligi  poflit,  an  c  variatione  gravitatis  fpecificae,  velex  aliis 
differentia  petenda  fit  caufis.  Experimenta  pncterea 
non  eodemtempore  funt  fafta,  5c  inde  etiam  liquores  vai- 
rio  tcmperamenti  vel  caloris  gradu  erant  afftfti,  fed 
quoniam  illorum  gravitas  diverfimode  5c  inscqualiter 
turbatur,  calculo  illorum  gravitatem  ad  48  gradum  (qui 
in  thermometris  raeis  medium  tenet  locum  inter  tenni> 
num  intenfiflimi  firigoris  arte  commixtione  aquae,  gla- 
dei,  lalifque  Armoniaci,  vel  etiam  maritimi,conftai,  & 


incer 
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inter  terminum  caloris,  qui  ia  (anguine  hominislani  re- 
peritur)  rcvocavi. 

OIe»  Volatilia  aliquo  gradu  quidem  incipiunt  cbul- 
lire,  fed  eorutn  calor  ebulliendo  Temper  au^etur.  Cu- 
jus  rei  caufa  fortaffc  erit,  quod  uempe  volatiliores  par- 
ticuUe  avolent,  dum  refinofae  majori  attraftione  prae- 

ditae  reftant. 

Olea  fixa  autem  tanto  caloreafficiuntur,  ut  Mercurius 
in  thermomctro  fimul  cum  iliis  ebuUire  incipiat,  & 
inde  eorutn  calor  memorato  modo  vix  certe  explora- 
ri  poterit.  Sed  alium  cxcogitavi  modum,  cujus  in  alia 
fcheduU  coram  lUuftri  Societate  Regia  meminiffe  me 
honorem  habiturum  elTc  fpero. 

Excepto  fpiritu  vini  6c  aqua,  fortaffc  etiamgradus 
cceteronm  liquorum  hie  commemoratorum  variabit, 
precipue  fi  magna  feus  quantitate  adhibeantur  &  lon- 
giu3  ebulliant. 
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II.  Ohfervationes  acatrattt  ca^*^  dmt»  vny  is  xxiij  Lusduni  Ba- 
uvonim,  Delphis  Bataviz,  ig  in  fago  Rhcooboigo.  Circa  me- 
^/^wBAROMETRI  altitu^nem^  mediam  THERMO- 
M E T R I  ekvatimem,  ra*»  {^ H  Y G R O ME T R I  varieta- 


ftumfiiit  toto ami  aecurfit^  de  variatione  Horologxi  Pou- 
TAT I  £  1 8  JinguSs  mwMus^  ut  certa  hac  exferimenra  fervire 
ijueafttcontemfiUtcritusHiBroK ijb  Natueali SfOffmea- 
aem  bartm  deliciarum  ftudiojk  Kxcolav*  C^u<iuius; 
Geometra^    R.S.  S* 


BAROMETRUM, 

Hicpono70«//»5Ath- 
mofphserae  incumben- 
tis,  in  planum  T>edi8 
quadrati  BMnotandi- 
ciy  cujus  athmod  pon- 
<lu8  1947  libtas  Am- 
Itelaedamenfes  pen- 
det,   quando    $  *'  in 
barometro  altitude  eft 
27  poll.  7  lin.  pendet 
2094  ^^»  Amft.  quan- 
do altitude  fttit  Jf  in 
barometro  29  foil.  8 
lin.  haec  enim  fiiit  ma- 
)cima  &  minima    S  '^ 
in  barometro  obferva- 
ta  altitudo  intra  plu- 
ses janrannos: 

lb. 


THERMOM. 


fanuar. 
Pebruar. 
Mlartio    - 
^prili    - 
Vlaio     - 
funio  - 
fulio 
\uguflo 
ieptemb. 
j^obii 
4'ovemb. 
)ecemb. 


U0ii 
-4d 

-     35 
46 

57 
•  5J 

4^ 

54 

-55 

■     53 

35 


$umma   f7f 
Medium  2048 


Hie  calorem 
Atmofphae- 
rsein  loco 
obfervationis 
deflinavi  ex 
rarefcente 
Aere  ita  ut 
fummum 
fidgus  obfer- 
vatum  fit  u- 
bi  notabatur 
gradus  xooo, 
aqua  pura 
gelafceret 
ad  grad. 
1070,  cbul- 
liret  vcro  ad 

-grad.   1510. 

grad. 

•    -   •»o7tf 

.    .      85 

X02 

-  -    109 

.    -    140 

-  1129 

-  -    141 

-  132 

-      -      X2I 

-       1045 

-    .    9<r 


HYGROMETRUM. 


Meniuravi  hie  a- 

Suae  copiam  in. 
Lthmoh»haRi  in 
loco  obfervationis^ 
juxta    accrefcens 
decrefcenfve  pon- 
dusfpongiaeaabi- 
lancem  appenfaBi 
quam   fpongiam 


Quantitat  a- 
^uflB^  qiue  to- 
c^uft  hujus 
anni  decur- 
(u     menfe 
quolibet  ex- 
balaverat,  in 
Aere  aperto, 
&  vends  per- 


prius  Muria  Sails  ^«>-   .^^- 


Anunoniaci  hu- 
tneftavenun. 


noburgt. 
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-   -   -    -   d8 
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33 
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58 

57 

37 

i9 

a4 

IJ 

15 
la 

-  -  '  9*7 

toto  anno. 
xtttLttlim. 


( J> 


Aquae  Coelo  delapfae, 

nimirum 

Pluviae,  Roris, 

NiyiS)  Grandinifqoe 

Alcitado  ; 

Cum  cauta  curat  ne 
exhalatione,  aut  alio 
xnodo  vel  xninimum 
perierit. 


tDelPhis. 

Tin.  dec. 

-  -    17-9 
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Aquae  altitu- 
de putealis, 
in   puteo, 
menfurata  a 
fiunmo  ejus 
nuujpne,  ad 
aquae  fuperfi- 
ciem,  in  fine 
cujufque 
menfo.  Fuit 
vero  putei 
profiinditas 
ima  ufquc  ad 
fiibulum  fca- 
turiens  vel^ 
currens,  nihil- 
que  aquae  inde 
eduftumtoto 

Iobfervatlbnia 
tempore. 
pi.pl 
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Obfenratio  accelerati, 
vel  retardati  Curfus,  in 
Horologio  portatili  ac- 
curatiiumo. 

Ut  pateat 
quot  minuta,  in  quo- 
que  JMenfe,  plura  vel 

giuciora,  ablolverit. 
ic{-4-)  augment!, 
(-7-)  deciementi  nota 
eft* 

Ratio  relata  ad  Solis 
decurfum. 
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III.  An  Account  of  a  Dropfy  in  the  left  OVary  of  a 
IVomaHy  aged  58.  Cured  by  a  large  Licifion 
made  in  the  Side  of  the  Abdomen,  by  Dr.  Ro- 
bcrt  Houftoun* 


aVGVST  1701.  I  was  in  the  Country,  with  a 
^  Patient,  the  Lady  Anne  Houjloun^  Wife  to  Sir 
John  Houftoun^  Baronet  ^  in  the  Shire  of  Renfrew^ 
ten  Miles  from  Glafgow^  North  Britain.  This 
charitable  Lady  prefs*d  me  with  great  Earneftnefs  to 
vifit  a  Tenant's  Wife,  who  lay  bedridden,  of  an  un- 
common Difeafe,  which  no  rhyficim,  or  Surgeon, 
who  had  feen  her,  could  give  any  Name  to,  or  ac- 
count for.  She  informed  me,  the  aoleft  of  that  Q)un- 
try  had  forfaken  her,  and  declared  her  uicurable,  fo 
that  I  could  lofe  no  Reputation  by  the  Refult  of  my 
Endeavours. 

In  order  to  oblige  this  worthy  Lady,  and  in  Com- 
paffion  to  the  Diftrefs  of  a  poor  Woman  in  fo  deplorable 
Condition,  deferted  and  given  over  on  all  fides,  I  went, 
determined  to  do  every  thing  in  my  Power  for  her  Re?- 
lief.  She  was  in  the  58th  Year  of  her  Age,  her  Name 
was  Margaret  Millar. 

She  informed  me  that  her  Midwife,  in  bcr  laft 
lying-in,  at  45  Years  old,  having  violently  pulPd  away 
tne  Burthen,  (he  was  fo  very  fenfibly  affeded  by  a  Pain, 
which  then  feiz*d  her  in  the  left  Side,  between  the 
^mbilicHs  and  Groin,  that  ihe  fcarce  ever  had  been 
free  from  it  after,  but  that  it  had  troubled  her  more,  or 
lefs,  during  13  Years  together^  that  for  two  Years  paft 
flie  had  been  extremely  uneafy,  her  Belly  grew  very 

large. 
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large,  and  a  Difficulty  of  breathing  increa fed  continu- 
ally upon  her  ^  infomuch  that  for  the  laft  fix  Months, 
flie  had  fcarce  breath'd  at  all  but  with  the  utmofl  Dif- 
ficulty, That  in  all  that  Space  of  Time,  having  quite 
loft  her  Appetite,  (he  had  fcarce  eat  fo  much  as  would 
nouriih  a  fucking  Child  ^  and  that  for  three  Months  to- 
gether Ihe  had  now  been  forc'd  to  lie  conftantly  on  her 
Back,  not  daring  to  move  at  ail,  to  one  (ide  or  other. 

This  Tumour  was  grown  to  fo  monftrous  a  Bulk, 
that  it  engrofs'd  the  whole  left  Side,  from  the  VmSili^ 
CMS  to  the  Tuhes^  and  ftretch'd  the  Abdominal  Mufcles, 
to  fo  unequal  a  Degree,  that  I  don*t  remember  ever  to 
have  feen  the  like  in  the  whole  Q)urfe  of  my  Pradice. 
It  drew  towards  a  Point.  Her  being  fo  long  confined  to 
lie  continually  on  her  Back,  having  grievoufly  excori- 
ated  her,  added  much  to  her  Sufterings,  which,  with 
want  of  Reft  and  Appetite,  had  wafted  her  to  Skin  and 
Bone,  as  the  poor  Woman  herfelf  expreiTed  it.  Indeed  (he 
needed  not  to  have  told  me  fo,  my  Eyes  were  toofaith* 
ful  Witneffes  of  her  low  and  wretched  Condition. 

Scarce  able  to  fpeak  out,  ftie  told  me,  that  having 
heard  much  of  my  Succefs,  flie  had  ftrong  Hopes  of 
Relief^  provided  I  would  try  at  leaft,  and  do  fome« 
thing  in  Pity  to  her  Afflidion. 

I  anfwer'd  her  that  I  was  willing,  but  afraid,  in  her 
low  State,  (he  would  want  Strength  to  undergo  a  large 
Inciiion^  that  in  order  effedually  to  relieve  her,  I  muft 
be  oblig'd  to  lay  open  a  great  Fart  of  her  Belly,  and 
remove  the  Caufe  of  all  that  Swelling :  (he  feem'd  not 
frightened,  but  heard  me  without  Diforder,  and,  as  if 
infpir'd  with  fudden  Courage,  prefs'd,  and  urg'd  me  to 
the  Operation. 

I  drew  (I  muft  confefs)  alraoft  all  my  Confidence 
from  her  unexpeded  Refoiution,  fo  that  without  lo& 
of  Time,  I  prepared  what  the  Place  would  allow,  and 
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with  an  Impofthumc  Lancet,  laid  open  about  an  Inch, 
but  finding  nothing  iifue,  I  enlarged  it  two  Inches,  and 
even  then  nothing  came  forth  but  a  little  thin  yellowifh 
Serum,  fo  1  ventured  to  lay  it  open  about  two  Inches 
more  :  I  was  not  a  little  ftartled,  after  fo  large  an  A- 
perture^  to  find  only  a  glutinous  Subftance  bung  up 
this  Orifice.  All  my  Difficulty  was  to  remove  it ;  I 
try*d  my  Probe,  I  endeavoured  with  my  Fingers,  but 
all  was  in  vain  j  it  was  fo  flippery  that  it  eluded  every 
Touch,  and  the  ftrongefl  hold  I  could  take. 

I  wanted,  in  this  place,  almoft  every  thing  neceffary, 
but  bethought  myfelf  of  a  very  odd  Inftrument,  vet  as 
good  as  the  befl  in  its  Confequence,  becaufe  it  an(wer*d 
the  End  proposM.  I  took  a  ffarong  Firr^Spl inter,  fuch 
as  the  Poor  in  that  Country  ordinarily  ufe  to  bum  in« 
dead  of  Candles  ^  I  wrapt  about  the  End  of  this  Splinter 
fome  loofe  Lint,  and  thrufl  it  into  the  Wound,  and  by 
turning  and  winding  it,  I  drew  out  above  two  Yards  m 
Length  of  a  Subftance  thicker  than  any  Gellie,  or  ra« 
ther  like  Glue  that's  frefh  made  and  hung>  out  to  dry  ^ 
tlie  Breadth  of  it  was  above  ten  Indies^  this  was  fol- 
lowed bv  nine  full  Qjiarts  of  fuch  Matter,  as  I  have 
met  witn  in  Steatomatous  and  Atheromatous  Tumours, 
with  feveral  Hydatides^  of  various  Sizes,  containing  a 
yellowifh  Serum^  the  leaft  of  'em  bigger  than  an  O- 
range,  with  feveral  large  Pieces  of  Membranes^  whicli 
feem'd  to  be  Parts  of  the  diftended  Ovary.  Then  I 
fqueez'd  out  all  I  could,  and  flitch'd  up  the  Wound  in 
three  Places,  almoft  equi-diftant :  I  was  oblig'd  to  make 
ufe  of  Lucatellu/s  balfam,  which  was  made  by  her 
Lady  for  the  Ufe  of  the  Poor  j  with  this  Balfam  I  co- 
vered a  Pledget,  the  whole  Length  of  the  Wound,  and 
over  that  laid  feveral  Comprelfcs,  dipp'd  in  warm 
French  Brandy,  and  becaufe  I  judg'd  that  the  Parts 
might  have  loft  their  Spring,  by  fo  vaft  and  fo  long  a 
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Diftentlon,  I  dipt  in  the  fame  Brandy  a  large  Napkin 
four  times  folded,  and  applied  it  over  all  the  Drefllngs, 
and  with  a  couple  of  ftrong  Towels,  which  were  alfo 
dipt,  Ifwathed  her  round  the  Body,  and  then  gave  her 
about  four  Ounces  of  the  following  Mixture,  which  I 
had  from  her  Lady. 

^  jlq.  Mentha  Vb  fs.  jfq.  CinHamtmi  fort,  tb  ig. 
Syr.T^iacoJiiiyl  M. 
The  Cinnamon-Water  was  drawn  ^ofF  from  Canary  and 
the  heft  Cinnamon  -,  indeed  it  was  the  fineft  and  mod 
fragrant  Cinnamon-Water  T  ever  tailed  \  of  this  Mixture 
I  ordered  her  3  or  3  Spoonfuls  4  times  a  Day. 

Next  Morning  I  found  her  in  a  breathing  Sweat,  and 
(he  informed  me,  with  great  Tokens  of  Joy,  that 
{he  hadnotflept  fo  much,  nor  found  herfelf  fo  well  re* 
freih'd,  at  any  Time  for  three  Months  paft.  I  carefully 
attended  her  once  every  Day,  and  as  conftantly  dreffed 
her  Wound  in  the  fame  Manner  as  above,  for  about 
eight  Days  together  \  I  kept  in  the  lower  Part  of  the 
Wound  a  fmail  Tenr.  whidi  difcharged  fome  Serofities 
at  every  Drefiing  for  4  or  )  Days.  But  Bufinels.  calling 
me  elfewhere,  1  left  her,  having  firft  inftruded  her  two 
Daughters  (both  Women,  who  carefully  attended  her) 
how  to  drefi  her  Wound,  and  told  'era  what  Diet  I 
thought  moft  proper,  enjoining  'em  ftridly  to  obferve 
what  I  ordered. 

Her  chief  Food  was:  ftrong  Broth  made  ctf  an  old 
Code,  in  each  Porringer  of  which  was  one  Spoonful  of 
theLad/s  Gnnamon-Water  ^  this  was  repeated  4  times 
a  day,  and  gave  her  new  Life  and  Spirits. 

Alter  three  Weeks  Abfence,  I  called  at  her  Houfe, 
and  finding  it  (hut  up,  was'  a  little  furpriz*d,  but  had 
not  gone  far  before  I  was  much  more  furprized,  when 
I  found  her  fitting  wrapt  up  in  Blankets,  giving  Dire^ 
ftions  to  fonie  Labourers  who  were  cutting^  down  her 
Corn.  C 1  She 
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She  mended  apace  to  the  Admiration  of  every  body 
thereabouts,  recovered  furprizingly,  and  lived  in  perfeft 
Health  from  that  time,  which  was  in  Auguft  1701^ 
till  OHober  17 14.  when  (he  died  in  ten  Days  Sicknefs. 

That  this  Tumour,  or  rather  Dropfy  of  the  Ovarii 
um^  proceeded  from  the  Midwife's  Raflinefs  in  pulling 
away  the  Placenta,  not  knowing  liow  to  feparate  it 
from  the  Uterus  Ikilfiilly,  feems  to  me  plain  from 
what  the  Woman  herfelf  told  me,  and  what  fell  out  af- 
terwards. 

The  Vlacenta  adhering  feft  to  the  Uterus,  required 
more  Art  to  bring  it  away  than  (he  was  Miftrcfs  of, 
which  probably  induced  her  to  ufe  Violence  j  by  which 
flie  forc*d  down  the  Fundus  ^teri  \  fo  overftrain'd  the 
Ligaments,  and  all  that's  appended  to  'em  ^  efpecially 
the  Ligamentum  latum  of  the  left  Side  and  its  Ovari- 
um, which  may  be  reafonably  allow'd  to  have  been 
hurt  in  the  Relaxation  with  tne  reft.  Hence  the  Ela- 
fticity  of  thefe  Isefed  Parts  was  not  only  impair'd,  but 
the  fmall  Lymphaticks  ruptur'd,  fo  that  the  extravafa- 
ted  Lymfha  rufliing  out,  thrcken'd,  and  not  being  able 
to  recirculate,  dilated  the  injur'd  Ovarium^  and  thus 
increas'd  the  Tumour,  and  the  Parts  being  already  ex- 
ceffively  diftended,  and  being  no  longer  able  to  refift  the 
new  Influx  of  frefh  Secretions,  ruptur'd  alfo,  and  by 
Decrees  augmented  to  that  huge  and  enormous  Bulk. 

Cyprianus  in  his  Letter  to  Sir  Thomas  Millington^ 
gives  feveral  Inftances  of  the  Mifchiefs  committed  by 
Midwives,  and  other  ignorant  Perfons.  When  a  Tla- 
centa  adheres,  then  (lays  he)  they  tear  all  before  'em, 
by  pulling  rudely,  they  force  down  the  Fundus  Vte- 
ri,  confequently  do  Violence  to  the  Ovaria  and  other 
Parts,  whence  follow  Inflammations,  S?r. 

Foreftusy  /.  z8.  ObJ.  80.  fays,  that  an  over-bold 
Midwife  pulled  out  the  Placenta  too  haftily,  and  that 

the 
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the  Woman  prefently  fell  into  a  Swoon,  and  died  im- 
mediately. 

Frederick  Ruyfch  attributes  the  Caufe  of  a  Tla^ 
centds  adhering  clofe,  to  a  central  Infertion  of  the  Na- 
vel-String into  the  TUcenta^  in  which  Cafe  it  is  hard 
to  feparate^  a  Train  of  difmal  Accidents  attend  thofe 
who,  not  knowing  how  to  do  it,  venture  to  pull  it  a- 
way  by  Force,    Vide  Obf.  Anat.  97. 

7)ionis  and  la  Motte  have  made  the  fame  Remark, 
by  the  latter  of  which  we  are  told  of  innumerable 
Accidents,  which  he  has  known  happen  to  Women  in 
hard  Labour,  by  the  Raflinefs  and  Ignorance  of  bold 
Pretenders,  who,  without  Rule,  Precepts,  Praftice,  or 
any  fuitable  Inftruftions,  venture  to  praftife  Deliveries, 

The  aforefaid  Ruyfib  has  a  remarkable  Inftance  of 
the  Effefts  of  Violence  in  hard  Labour :  The  Cafe  is 
curious.    Vide  Obf.  Anat.  6  3 . 

Mangety  in  his  Theatrum  Anat.  tells  us  that  in 
all  hard  Labours,  where  the  Tlacenta  fticks,  the  Li- 
gaments fuffer  more  or  lefs  by  a  raOi  and  ignorant 
Way  of  Pulling  J  Examples  of  which  fee  in  Tlaterus's 
Obf.  lib.  J.  Bartholin.  Cent.  %.  Hiji.  91.  Cent.  s.  Hift. 
19.  Marchett.  Anat.  cap.  7.  and  others,  of  which 
Blafius  has  given  us  an  ample  Lift  in  his  Commenta- 
ries  on  Vefiinpus. 

He  likewife  tells  us,  that  the  Ovaria  grow  to  a 
wonderful  Bulk,  and  contain  fuch  a  huge  Quantity  of 
Litjuor,  that  they  become  dropfical,  whereof  Skencki^ 
MS  m  his  Obf.  has  recorded  many  Examples,  as  hath 
Riolan^  and  many  others. 

Munnicks  in  his  Bibliothec.  Anat.  gives  us  the  Hi- 
ftory  of  a  large  Dtopfy  of  the  right  Ovarium. 

Mortgagni  has  told  us,  that  he  has  often  met  with 
large  Veficles  in  the  Ovaria^  and,  in  morbid  Bodies, 
fometimes  full  of  purulent  Matter. 

Sylvius 
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Sj/lvku,  jE«  hmfhaticu  Istjis  tarn  VtrHium^  quam 
Muliebrium  Tejficulorum,  &c»  Hydrops  perticttlaris 
exfHari  potejt, 

Vejlingiut  capi  7.  has  often  met  with  large  Tu- 
fDoun,  from  Obftrudtions  in  the  Ovaria  of  Women. 

Vef alius  found  in  the  right  Ovarium^  9  or  10  G/^n- 
duies,  like  Goofe  Eggs,  with  Matter  not  unlike  the 
Whites  of  Eggs,  or  rather  thicker. 

^/.  Ballon,  p^radig,  vL  found  an  Impofthume  of  the 
Nature  of  a  Steatoma,  near  the  Collum  Uteri  j  The  Wo- 
man had  a  large  Tumour  on  her  Side  16  Years,  and  had 
only  one  Ovarium,  which  was  fhown  as  a  wonderful 
thing. 

At  fTefiminJler,  about  two  Years  ago,  I  opened  the 
Body  ofa  Gentlewoman,  about  60,  whofe  left  Ova" 
rium,  of  a  great  Bulk,  weigh'd  vi.  ft.  to  which  ad- 
herM  feveral  Hjfdatides  like  Pullets  %gs. 

Wdan  mentions  an  Hydropick  Tumour  of  the  right 
Ovarium,  of  a  prodigious  bulk,  ftufF'd  with  Hair,  vide 
GuU  Fah.  Hild.  Cent.  5  Ohf,  48.  Greg,  Horjl.  Tom,  3. 
1 4.  Oh.  S3. 

Rujfch  Obf,  Jnat,  1 7.  A  Dropfie  (fays  he  J  of  the 
Ovarium,  or  (if  vou  pleafe)  of  the  Eggs,  is  an  AfFedion, 
or  Difeafe,  well  enoueh  known  to  others,  but  I  am 
^raid  not  fo  well  contider*d  ^  Authors  have  agreed  to 
call  it  Ifydatis,  with  which  name  I  fhali  reft  latisfied, 

Provided  we  agree  about  the  fubjeft  of  the  Di. 
:emper.  I  obferve  this,  moft  frequently,  if  not  al' 
ways,  to  be  the  Eggs,  but  fo  chang'd,  and  fometimes 
fweird  to  fuch  a  Bulk,  that  I  have  often  feen  them 
larger  than  a  Child's  Head. 

Drelincwrt  has  given  us  a  very  full  and  exad  Ac- 
count of  a  Dropfie  of  the  left  Ovarium^  in  a  Lady  of 
35  Y'ears.  The  Tumour,  of  an  enormous  Bulk,  con- 
tinue three  Years.  The  Body  of  the  Cvarium,  with 
all  contain*d  in  it,  weigh*d,  60  16.    It  was  nothing 

but 
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but  a  number  of  little  Globules^  clufterM  together, 
that  differed  in  their  Roundnefs,  Form,  Colour,  and 
Confiftence,  proceeding  from  little  Teminary  Vefides 
in  a  Cluftcr*  Some  had  Water  extremely  clear  and 
liquid,  others  a  yellovifii  Serum  thin,  others  a  glu- 
tinous Matter  ^  fome  were  as  big  as  Pullets  £ggs, 
others  bigger  than  one's  Fi(^. 

Let  thefe  few,  out  of  the  many  In  dances  which 
I  could  produce  from  Authors  of  undoubted  Repu* 
tation,  uiffice  to  prove,  tliat  the  Ovaria^  as  well  as 
the  Tuba  Falloppiana^  Ligaments,  and  Vterus  itfelf^ 
are  not  free  from  Dropfies,  &€.  and  that  they  pro- 
ceed from  Obftrudions,  often  occafioned  by  rude  and 
violent  dealing  with  Women  in  difficult  Labours, 
which  generally  bring  on  a  train  of  difmal  Symptoms, 
that  fooner  or  latei^  according  to  the  Strength  of 
the  Sufferer,  after  a  miferable,  painful,  languilhing 
Life,  end  in  Death. 

The  manifeft  Succefs  in  this  uncranmon  Cafe  may 
be  of  ufe,  and  may  (hew,  that  we  ought  not  to  diiV 
pair  too  foon,  in  Diftempers  that  are  ieemingly  moil 
dangerous^ 


IV.  ^rdparatio  derulei  Trujffiaci  ex  Germania  mijfa 
ad  Johannem  Woodward,  K  2).  ^rof.  Med. 
Grejh.  (?(.  5.  5. 

*  'TpArtari  crudi  &  Nitri  crudi  Siccati  ad  Siiii.  Pul- 
JL  verifentur  minutiflime,  &  commifceantur,  dc- 
inde  admoto  igneo  carbone  detonentur,  5c  habebis 
Salis  Tartari  extemporanei  Siiii.  Dum  adhuc  calidum 
eft  hoc  Sal,pulvcrifetur  fubtiliflime,  &  addantur  fangui- 
nis  Bovini  probe  exficcati  &  fubtiliff.  pulv*  5iiii.  H«c, 

bene 
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bene  mixta,  indantur  crucibulo,  ut  tertia  pats  vacua 

(it  ^  impofito  dein  operculo  igni  committatur,  &  cir- 

cumdetur  crucibulum  carbonibus,  ut  fenfim  ardefcat, 

&C  materia  fine  prseproper a  accenfione  flammam  conoi* 

piat  &  ignefcat.    In  hoc  ignis  gradu  teneatur  materia, 

donee  flamma  Si  accenfio  remittat  ^  augeatur  demum 

ignis,  ut  vaide  candeat  materia,  &  parum  .flamip?^ 

e  crucibulo  amplius  emineat.  Remove  demum  ab  igne 

crucibulum,  dc  materiam  mortario  ingeftam  ieviter 

contere,  5c  ad  manus  habeto  aquas  ferventiflimas  plu« 

viaiis  libras  4  ponderis  civilis,  cui  materiam,  adhuc 

ferventem,  immittas,  6c  per  femihora;  fpatium  coque  ; 

deco6tum  per  tinteum  coletur,  &  materia  remanens 

nigra,  aquas  portioni  denuo  affiifa,  igni  iterirm  appo- 

natur,  coquatur,  dc  percoletur  *^  id  quod  eoufque  con« 

tinuandum,*  donee  falfedo  5c  acrimonia  omnis  e  ma« 

teria  fit  elixiviata*  &c  aqua  redeat  infipida*  Humores 

omnes  in  linteo  5c  materia  refiduos,  fortiter  exprime, 

dc  ubi  fingula  in  unum  colligeris,  igni  iterum  com* 

mitte,  5c  ad  remanentiam  4  librarum  evapora,  &  ul* 

teriori  ufui  ferva,  fub.  No.  r. 

9.  Porro  Vitrioli  Anglici  ad  albedinem  Ieviter 
calcinati  si«  folvatur  in  Aqux  pluvial :  3vi.  filtretur 
per  chartam  5c  fignetur :  No.  2. 

9gm  Denique  Aluminis  crudi  sviii.  Soliratur  in 
libris  4«  aqua;  ferventiifimae  ad  omnimodam  Aluminis 
confumptionem,  hoc  rite  perado,  adjunge  folutionem 
Vitrioli  fub  No.  2.  aflervatam,  quae  ex  igne  fervens 
ingeratur  ollas  fatis  magnae  5c  amplas,  5c  cum  lixivio 
No.  I.  feorfim  bene  fervefafto,  combinetur.  Fiet  ex 
continenti  magna  ebullitio,  5c  apparebit  color  viridis 
montani  feu  chryfocoil^^  efFundatur  alternis  vicibus, 
durante  ebuUitione,  ex  uno  vafe  in  aliud,  qua  ceffante, 
quieti  committe.  Turn  linteo  infinuetur,  ut  aquofitas 
tranfeat,  color  vero  in  linteo  rcmaneat;  fi  igitur  ni- 
hil humiditatis  amplius  diftillet,  cum  fpathula  lignea 

e  linteo 
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t  linteo  m  oUam  novam  minorctu  refnove^  fuperfunde 
poftea  fpiritus  falls  comm.  ^ii.  vel  stiiL  ^  ftatim 
apparebit  color  casruleus  pulcherrinnis:  quas  probe 
mixta  per  noftem  quiefcant,  quo  fa£to  aqus  pluvialis 
iD^gna  quantitas  addatur,  in  gyrum  moveatur  fpa- 
thula,  &  pofteaauam  refedit  materia,  aqua  decantetur. 
Sa  reeens  aqua  tuperfundatur,  6c  feouf^ire  labor  rei« 
teretuT,  donee  omnis  acrimonia  fit  defumpta,  &  aqua 
InGpida  deiluat  ^  hoc  pado  prascipitatam  tuum  fumme 
caeruteum  linteo  exparnfo  ingere,  ut  aqua  diflillet, 
fenfimq^  color  calore  leni  exficcetur  ofuL 

V.  Bd  Calcinatio  magni  moment!  eft  m  hoc  opere^ 
nam  color  c^aneusr  Bt  casmleusf  obfcuru^  ortum  fuunx 
trahit  a  calcmatiohe  lev!,  mediocri,  dC  forti  fanguinis 
^efafti  cum  fale  Tartar!,  &c  inde  diverfitaB  colons. 

Lixivia  ferventiflima  uno  eodemque  feftinatifllmo 
adu  flint  eonfundenda. 


V.  Ohferyations  and  Experiments  upon  the  foregoing 
preparation.     !By   Kfr.John  Bro\A^n,    Chymiftj 

DR«  Woodward  having  lately  communicated  a  Pa-> 
per  (which  he  receivM  from  another  hand)  to 
this  Society,  contaming  a  ProCtffs  for  making  the 
f  ruffian  Blue.  I  was  willing  to  go  thro*  it  exadly, 
according  to  the  Proportions  there  prefcrib'd  ^  and  od- 
fervM  that  by  a  Calcination  of  5  4  of  Blood  dry*d, 
with  54  of  Sal  Tartaric  in  two  Hours  time  that 
Part  of  the  Operation  was  over,  and  a  black  fpongy 
Subftance  remainM  in  the  Crucible  weighing  3  4.  a 
Diflblution  of  which  being  made  in  boiling  Water  and 
afterwards  filtred,the  Remainder,  when  dried,  weighed 
Vol.  XXXIIL  D  9  Drachms, 
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?  Drachms,  Avoir duf.  the.fbrmer  having  been  weigVd 
y  the  fame  kind  of  Weight. 

The  Lo6  in  the  Dilfolution  and  Filtration  of  the  Vi- 
triol and  Alum^  is  not  worth  taking  Notice  of,  thev 
having  both  been  very  clean  before  they  were  diflblv*d. 
The  Mixtures  being  made  as  prefcrib'd,  with  the  Addi- 
tion of  the  Sfiritus  Salif^  the  Produd  was  a  very  fine 
Blue,  which  when  well  edulcorated  by  freauent  Wafli* 
ings,  and  after  that  thoroughly  dried  weimM  3i.  or  a 
little  more,  and  entirely  an(wer*d  the  Chaiader  the 
Author  gave  of  it; 

Among  the  ieveral  Experiments  that  were  made  with 
diefe  Liquors,  I  mean  the  Uxhuium  wkh  Blood,  the 
Solution  of  Vitriol,  the  Solution  of  Alum,  and  the 
Spirit  of  Salt;  tho*  they  always  produced  a  Blue,  yet 
that  Blue  differed  in  Degrees  of  Colour,  according  to  the 
varied  Proportions  of  the  Vitriol  and  Alum^  and  die 
Colours  produced  from  thefe  feveral  Proportions  were 
each  of  mem  improved  by  the  Additionofthe  Sf.  Satis. 

I  (hall  mention  only  two  of  the  feveral  I  tried,  in 
ooe  of  which  the  Alum  was  entirely  left  out,  axid  a 
pale  Blue  produced  \  in  the  odier,  tne  Proportions  of 
Vitriol  and  Alum  were  equal,  and  a  very  deep  Blue 
was  produced* 

Thefe  Differences  in  Colour^  arifing  from  the  feveral 
Propordons  of  the  Vitriol  and  Alum,  are  only  men- 
tioned to  confirm  the  Truth  of  the  Author's  Prefcript,  as 
beins  the  moft  exad  and  beft  proportioned  to  produce 
the  mieft  Colour,  of  any  I  have  try*d.  The  only  Mis- 
fortune he  takes  notice  of,  as  attending  his  Prefcript,  is 
what  may  happen  in  the  Calcination* 

It  would  be  curious  to  know  what  gave  thefirft  Hint 
for  the  Produftion  of  fo  fine  a  Colour,  from  a  Combi- 
nati<Mi  of  fuch  Materials  ^  efpecially  when  we  come  to 
confider^  that  the  Blood  has  the  grcatefl  and  princi^ud 

Share 
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ShaxB  in  this  fuprizmg  Change.  I  doubt  not  but  Blood 
of  any  kind,  or  Flcfii  of  any  kind,  would  produce  the 
lame  EfFeds,  but  have  reafon  to  believe  the  latter  would 
not  produce  fo  beautiful  a  Colour  as  the  former.  I 
purpofely  dry*d  fome  Beef  freed  from  its  Skin  and  Salt, 
and  purlued  the  lame  Courfe  as  with  the  Blood  ^  but 
there  was  a  fenfible  Difference  to  be  obferv'd  during  the 
Calcination,  and  a  very  manifeft  one  in  the  Beauty  of 
the  two  Colours,  when  finifh*d. 

To  prove  the  Share  the  Blood  has  in  this  Change, 
the  following  Experiments  (fome  of  which  I  had  the 
Honour  of  (hewing  before  this  Society)  may  be  con- 
vincive. 

The  Solution  of  Alum  mix*d  with  that  of  the  Vi- 
triol produceth  no  Alteration  of  Colour :  if  to  thefe  you 
add  the  Sfiritus  Salis^  the  Appearance  is  the  fame  ^ 
but  if  to  the  whole  you  put  the  Lixivium  with  Blood, 
there  precipitates  a  Blue. 

If  you  fubftitute,  inftead  of  the  Lixivium  with 
Blood,  a  Lixivium  made  with  the  fame  Salt  of  Tartar 
only,  which  then  becomes  an  OL  Tarfari  ^  and  after  the 
Mixture  of  the  Solution  of  Alum,  with  that  of  the 
Vitriol,  you  pour  on  this  O/.  Tartaric  there  follows 
indeed  a  Precipitation,  but  of  no  Colour  ^  and  if  you 
add  the  Spirit  of  Salt,  it  fo  ffarongly  attrads  what  is 
precipitated,  as  to  render  the  muddy  Mixture  perfeftly 

clear. 

The  very  fame  Effeft  will  follow,  if  any  Volatile 
Alcalious  Spirit  is  made  ufe  of  as  a  precipitant,  or  any 
Volatile  Salts  difTolv'd  in  Water  j  nor  can  the  Blood  it 
felf  be  fuppofed  to  communicate  this  Change  from  any 
fuch  Properties,  the  Heat  of  Fire  it  undergoes  in  the 
Calcination,  being  fufficient  to  throw  them  off. 

In  the  Calcination  of  the  dry*d  Blood  and  Salt  of 
Tartar  it  was  obferv'd,  that  there  was  a  Lofs  of  juft 


r\   ^  u^ir 
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half.  It  is  difficult  to  determine  exadly  what  Qjiair- 
tity  of  either  was  loft  by  this  Calcination,  but  it  will 
eafily  be  granted,  that  there  was  loft  a  far  larger  Qiian- 
tity  of  the  Blood,  than  of  the  Salt  of  Tartar-,  and  that  is 
obvious  from  an  Experiment,  by  which,  when  the  Salt 
of  Tartar  was  cal/qined  by  itfelf,  with  the  fame  Degree 
of  Heat,  it  loft  lefe  than  an  I  Part,  whereas,  when  the 
dry'd  Blood  was  calcined  by  itfelf,  it  loft  more  than  1. 
The  Blood,  in  Calcination  with  the  Salt  of  Tartar, 
communicates  its  tinging  Quality  to  the  Salt,  or 
that  Qjaality  is  extcaded  from  it  by  the  Salt,  and  pafles 
with  it  in  its  DifTolution  in  the  boiling  Water. 

To  prove  this,  fome  dry'd  Blood  was  calcin'd  by  it 
felf,  and  a  ftrong  Decoftion  was  made  of  it  in  Water, 
and  afterwards  filtred :  this,  whenmix*d  with  the  for- 
mer Solutions,  produced  little  or  no  Alteration  j  but  on 
the  Addition  of  the  Sfirifus  SaJis^  changed  to  an  Am- 
ber Colour,  without  any  Precipitation. 

When  this  Liquor  was  mix'd  with  the  01.  Tartaric 
and  poured  to  the  former  Solutions,  it  caus'd  a  Precipi* 
ration,  but  no  Colour,  and  the  Sfiritus  Salis^  as  in  the 
other  Experiment,  made  the  Liquor  clear  again,  but 
left  this  alfo  of  an  Amber  Colour. 

The  Change  of  Colour  is  not  eifeded  in  any  of  the 
Materials,  except  in  that  of  the  Solution  of  Vitriol,  fo 
that  the  Alum  feems  only  to  be  of  ufe  in  fixing  the 
Colour,  as  it  is  often  us'd  by  the  ^jers  for  that  Pur- 
pofe,  and  the  Sfiritus  Salts  gives  it  a  deeper  Dye.  For 
if  the  Lixivium  with  Blood  be  poured  to  the  Solution 
of  Alum  alone,  there  will  fall  a  Sediment  a  little  on 
the  Purple,  to  which  if  you  add  the  Sfiritus  Salts ^  it 
changes  the  Colour,  and  the  Sediment  is  of  a  Brown. 
So,  much  the  fame  changes  will  be  produced,  if  you 
pour  the  Sfiritus  Salis  to  the  Lixivium^  but  not  the 
leaft  Appearance  of  a  Blue,  whereas,  as  is  beforemention'd, 

when 
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when  the  Lifcivium  is  poured  to  tHe  Sokition  of  Vi- 
tciol,  there  immediately  follows  the  Blue,  which  is  ftill 
heighteD^d  by  the  Addition  of  the  S^iritus  Salh. 

h  will  not  be  improper  to  take  notice,  that  as  the 
Author  orders  all  the  Liquors,  excepcthe  Spirirus  Sa- 
lis^  to  be  boiling  hot  when  mtx'd,  fb  it  is  certain  the 
Colour  is  thereby  more  iiBunediatdy  produced,  and  looks 
more  beautiful  \  but  moft  c^  the  Experiments  here  tties^ 
tion*d  were  made  wisth  theLiq^uorscold,  and  the  Colours 
came  to  their  Beauty  with  a  iinie  wafhing.  In  one  of 
tiiie  Experiments  with  the  Liquors  cold,  after  the  Lun^ 
wum  with  Blood  had  pKcipitattd  the  Blue  in  the  Mix- 
ture of  Alum  and  Vitriol,  by'  pooling  in  a  iinle  more 
of  the  Lixivium  J  the  Blue  all  difappear'd,  and  an  ugly 
muddy  Colour  was  lefr.^  but  the  Additbn  of  the  Spirit 
tus  Saiis  {bon  difcharg'd  that^  and  the  Blue  retaen'dk 

In  calcining  die  Beef  and  Salt  of  Tartar,  1  fbund  die^ 
Matter  left  in  the  Crucible  to  weigh  juft  half  of  the 
whole  Mixture^^  as  in  that  with  the  Bloody  but  after 
the  boiling  it  in  Water,  the  Rejiduum  in  the  Filtre 
when  dry*d,  was  very  neat  a  third  lefs  in  Proportion 
than  the  other.  From  whence  may  be  reafonably  in- 
ferred. That  the  Salt  of  Tartar  holds  a  larger  Share  of 
the  Beef  in  the  one  Operation,  than  of  the  Blood  in 
the  other.. 

Having  in  the  former  Part  of  this  Account  of  the 
^ruffian  Blue  prov'd,  by  the  Experiments  there  men* 
tioned,  that  the  Solution  of  Vitriol  was  the  only  Sub* 
jeft  among  thofe  Ingredients,  that  the  Lixivium  of 
filood  produced  this  Change  of  Colour  in  it^  and  having 
fince  con{ider*d  that  the  Vitriol. made  ufe  of  in  this  Pre- 
paration, is  no  more  than  Iron  diifoWd  by  a  Liquor 
running  from  the  T^jiritejr^  when  exposed  to  the  Wea- 
ther, which  is  afterwards  boil'd  up  and  fhot  into  Cry- 
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ftals  •,  it  feemM  tx>  fellow  as  a  natural  Confequrace,  tbat 
this  Metal  is  the  Subjeft  on  which  the  Lhetvium  of 
Blood  produces  the  change  ^  and  this  Thought  gave  oc- 
cafion  to  the  following  Experiments  on  metallick  Bo- 
4ie8,  in  order  to  obferve  if  the  lame  Change  of  Colour 
could  be  {nodu(^d  in  any  of  them. 

To  a  Scrfution  of  Silver  in  jSquaforth  was  pour*d 
the  Lixrvium  of  Blood,  which  occafion'd  a  Cosguhm 
of  a  pure  Flefli  Colour.  The  Lixivium  made  with 
Flefli  produc*d  a  whitiih  Cosgulum^  and  the  01.  Tar- 
tori  (which  was  omtinued  to  oe  us*d  by  way  of  com- 
parifon  with  the  other  Lixivia)  a  much  whiter.  By 
the  Addition  of  the  Spirihu  Satis  to  each  of  thefe,  the 
Bloom  <of the  flefli  Colour  was  taken  off  in  the  firft; 
but  fufFer*d  no  other  Change.  In  the  fecond  the  C^ 
afuUm  was  a  little  ting'd  with  Blue  5  and  in  the  third 
the  White  was  paanifeftly  improved.  The  bluifli  Tinge 
ki  the  fecond  of  thefe  E^cperiments  cannot  entirely  be 
affigned  as  the  EfFeft  of  the  Lixivium  with  Flefli,  be- 
caufe  Silver,  when  thus  diffolv'd,  whether  precipitated 
with  Salt  Water,  or  01.  Tartsri,  will,  after  it  hasftood 
fomeTime,  contrafta  bluifli  Tinge,  and  this  ftom  an 
AlW  of  Copper,  from  which  it  is  not  entirely  freed. 

The  fame  Liquors  were  made  ufe  ctf  to  precipi^te 
the  Mercury  in  the  Mercurius  Subtimattu  C«rr.  dif- 
folv*d  in  Water  \  the  Confcquence  of  which  was,  that  the 
ZJxivi$tm  with  Blood  produced  a  pure  yellow  •  the 
Lixivium  with  Flefli  an  Orange  Colour^  and  the'  O/ 
Tartari  a  dingy  red.  The  addition  of  the  SPiritus 
Satis  to  thefe,  made  fome  very  odd  Alterations:  for  the 
firft  chang*d  its  yellow  Colour  for  an  Orange  5  the  fe- 
cond, its  Orange  for  a  Blue  j  and  the  third  became 
quite  clear  again  without  any  Colour.  The  blue  Co- 
lour in  the  Mixture  of  the  Lixivium  with  Flefli,  and 
Solution  of  Sublimate,  may  be  accounted  for  from  the 
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Vitriol  in  the  CompoQtion  of  the  Sablitnate/^  but  it 
will  not  be  fo  eafy  to  give  a  Reafon  why  the  fame  G>- 
lour  fhould  not  have  been  produced  fyova  the  Lixivia 
urn  with  Blood,  and  the  fame  Solution. 

Copper,  when  dilTolv'd  in  Aquafortis,  tinges  the 
Water  of  a  green  G)lour  \  and  if  to  this  you  pour 
the  two  Lixivia  of  Blood  and  Fle(h^  the  Cosgula  aro 
much  alike,  vijs.  a  white  ting*d  with  greea^  but  when 
you  add  the  Spiritus  Salis,  diey  both  change  and  be- 
come of  a  O>lour  not  unlike  the  G)pper  itfeif  before 
it  is  diiTolv'd  in  the  Aquafortis.  If  die  OL  Tartari 
be  poured  to  a  Solution  of  the  Copper,  the  Coagulum  is 
a  pale  green,  whidi  Coagnkm  the  Sfiritus  Salis  dif- 
folves,  and  leaves  the  Liquor  dear^but  green^  as  before 
Precipitation. 

Tin-Gla£s  (^an  imperfed  Metal)  diifolv^d  in  Aqua^ 
fort  is ^  and  mix*d  with  the  Lixivium  of  Blood  made  a 
milky  Coagulum^  and  by  the  Addition  of  the  S/iritus 
Salis^  after  fome  Time  {landing,  its  upper  Surface 
changed  to  a  light  Blue.  The  Lixivium  dE  Fiefh  and 
the  01  Tartari  producM  both  white  Coagula^ 
which  the  Spiritus  Salis  fcarcely  alters. 

Lead  diflblv'd  in  Spirit  of  Vine^rproduceth  much 
the  fame  white  Coaguhm^  when  mix*d  either  with  the 
Lixivium  of  lUood,  Flefii,  or  the  01.  Tartaric  nor 
doth  the  Spiritus  Salis  make  any  Alteration. 

By  all  thefe  Experiments  it  is  pretty  evident,  that  not 
any  of  thefe  metallick  Bodies  were  afFeded  by  the  Ls^ 
xivium  of  Blood,  fo  as  to  produce  this  fine  Blue.  The 
two  Metals  untried  are  Gold  and  Tin,  the  latter  of 
which,  when difTolv'd  in  Spirit  of  Vinesar,  has  fo  near  a 
Refemblance  to  Lead  diifolvM  in  the  izmt  Menfiruum^ 
that  in  all  Probability  the  Experiments  would  anfwer 
much  alike  in  both.  What  may  be  expeded  from  Gold,  I 
am  not  yet  fo  well  affured  of,  as  I  am  from  Iron,  whidi 
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when  diiTolv^d  in  SflritusVitrioUy  will  iAbtrtt  all  the 
Experiments  that  have  been  tried  with  the  Solutions  of 
Vkriol,  and  produce  as  fine  a  G>lour^  nor  can  this  be 
owing  to  any  Property  in  the  DifTolvent  itfelf,  which, 
dio*  drawn  from  the  fame  kind  of  Vitriol  all  along 
made  ufe  in  thefe  Experiments,  yet  is  fo  altered  by  the 
violent  Fire  in  the  rroduftion  of  it,  as  not  to  anfwer 
In  smy  Trials  to  the  Vitriol  itfeK 

May  we  not  therefore  hence  conclude,  that  Iron  is 
the  Metal,  that  is  die  Subjeft  of  this  beautiful  Colour 
produced  by  Means  of  die  Lixivium  with  Blood  ? 
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Cbriftened* 
Males 
Females 


5^4 
SS6 


VI.  The  (f^mamder  of  the  !B'titi  of  Mortality,  &c. 
of  the  JeVeral  Towns  of  Europe.  ExtraSled 
from  the  A6ta,  BreflavienHa.  (By  Dr.  Spren- 
gcll,  F.  %  S. 

A  latl  ofthofe  that  were  Born  and  Buried  in  Breflaw, 
in  the  Tear  1730,  i.  t,from  the  2$tb  of  December 
1 71 9  to  the  2/^b  (^/December  1720. 

Buried. 
From  the  a  5  th  ot'De- 

cemb.  to  the  91ft,  40 

In  January,  160 

February,  107 

March  139 

April  192 

May  I  f  8 

June  120 

July  131 

Auguft  1 8x 

September  1 89 

Odober  130 

November  132 
December,  only  till 

the  24th,  127 


i8j6 
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Married    4(^0    Pair 
Among  the  Dead  were 
Married  Men  385 

Married  Women  i  B6 

Widows  &  Widowers  285 
Bachelors  113 

Maidens  113 

Qiildren  to  ten  J  Boys  345 
Years  of  Age  "jGirls  300 

18 10 
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In  the  Tear  1720.  In  Lig- 

nitz  were 
Married  92  Pair. 

Chriftened  283 

Buried  366 

Among  which  were  149 
Children. 

In  Jauer. 
Chriftened  of  Prth 
tejtants  -  •  -  -  100  Ch. 
Buried  1 75 

In  Oels. 
Chriftened  1 80 

Buried  303 

In  Schweidnitz. 
Married  2 1 8  Pair. 

Chriftened  920 

Buried  250 

In  Vienna. 
From  the  ift  oi  Jan.  to  the 

^i^  of  December. 
Buried  6825 

Chriftened        4126 

In  Lobau. 
Married  58  Pair. 

Born  1 60 

Buried  355 

Amongft  which  were  born 
8.0  Boys  and  80  Girls  : 
Buried  95*  Men  and  48 
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Women,  beiidcs  4  who 
died  in  Childbed:  26  Ba- 
chelors and  22  Maidens  : 
3  6  Boys  and  42  Girls : 
2sChrifoms;  7Stilborn: 
5  5  Widows  3c  Widowers. 
Likewife  51  Perfons  be- 
tween 60  and  70  Years  of 
Age :  29  between  70  and 
80 :  7  betwixt  80  and  90 : 
I  of 90,  and  I  of  99. 

In  Drefden. 
Married  368  Pair. 

Born  1448 

Among  which  were  719 
Boys,  and  641  Girls,  le- 
gitimate :       Illegitimate 
Boys  44  and  Girls  44. 
Buried  1733 

Amongft  which  were  255 
married  Men  and  182 
married  Women,  189  Wi- 
dowers and  Widows :  88 
young  Men  and  84  young 
or  fingle  Women:  883 
Children,  viz.  461  Boys 
and  422  Girls,  amongft 
which  were  Stillborn  72, 
v/«.  3  7  Boys  &  3  5  Girls. 

In  John-George  Citj. 
Married  24  Pair. 

Chriftened  148 

i.e. 
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L  e.  79 Boys  and  6^  Girls,  |    mong  which  \verc4  Stil- 


among  which  were  x  Stii- 
born,  and  10  Baftards. 
Buried  243 

vi7^.  37  married  Men  and 
18  married  Women :  5 
Widowers  and  37  Wi- 
dows, 6  Bachelors,  and 
18  Maidens:  64  Boys,  58 
Girls,  &c. 

In  St.  Annaberg. 
Married  18  Pair. 

Born  10$ 

i.  e.  63  Boys  and  42  Girls, 
among  which  were  two 
Pair  of  Twins,  aivl4Ba- 
ftards. 
Buried  1 80 

vix».  96  Men  and  84  Wo- 
men; among  which  were 
34  married  Men  and  18 
married  Women,  1  in 
Childbed  ^  ix  Widowers 
and  x8  Widows  :  ix  Ba- 
chelors, and  17  Maidens : 
38  Boys  and  xo  Girls, 
among  which  was  i  dead 
born. 

In  Schneeberg. 
Married  ix  Pair. 

Bom  89 

As 44 Boys;  45  Girls  j  a- 


born,  and  3  Baftards. 
Buried  157 

t;i;5.  x8  married  Men,  and 
1 1  married  Women  :  i 
Childbed  Woman:  5  Wi- 
dowers and  xy  Widows: 
9  Bachelors  and  i  o  Mai- 
dens: 68  Children,  viz. 
49  Boys  and  1 9  Girls. 
In  Leipfic. 
Married  314  Pair. 

Born  790  viz. 

405*  Boys  and  385  Girls. 
Buried  1x64 

Among  which  were  X33 
Men  and  146  Women :  8(5 
Bachelors,  and  6z  Mai- 
dens: X33  Boys  and  195 
Girls :  9  Women  in  Child- 
bed :  98  Chrifoms,  ;.  e. 
53  Boys  and  45  Girls:  58 
Stilborn,  as  3  6  Boys  and 
33  Girls. 

In  Berlin. 
Married  66g  Pair. 

Born  XX  76 

Buried  X4X6 

In  Wifmar. 
Chriftened  168 

Buried  100 

In  Epperies. 
Born  171 

Buried  116     In 


In  Rawitz* 
Born  194 

and  juft  as  many  Males 
as  Females,   except  two 
Pair  of  Twins. 
Buried  95 

among  which  were  15 
Childbed  Women  and 
3  Stilborn. 
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In  Dantzig. 
Born  1863 

Buried  1610 

Married  443  Pair^ 

This  is  merely  of  the  Ci- 
ty, and  not  of  the  Sub- 
urbs of  Dantzlg. 


A  Lift  of  the  fever al  Cities  and  Towns  of  the  Kingdom 

of  Pruffia. 


Inthi  Ttar  1710. 

In  Angerberg 

Balga    - 

Bartenftein 

Barthen 

Brandenburg    -   *-    -    - 
Teutfch-Eulau    -    •    -    . 
Fifhaufen'  •    -     .    -    - 
Gerdauen  .---•- 
Gilgenburg    -    -    •    •     - 
Infterburg  -..--- 
Johannifburg    -    -    -    - 
Labiau     -.--.- 

Liebftadt 

Lotzen 

Luck • 

Marienwerder    -    -    -    - 

Mummel 

Neydenburg  .    -    -    -    - 

Neuhaufen 

NcuhofF 


Chri- 
ftintd. 

638 

337 
936 

100 

478 

489 

2x5* 

X386 

378 
616 

440 

If  6 

364 

769 

9S3 

SIX 

X43 

x8 


Pair 
Marr» 


88 

133 
63 
66 

ai3 

103 
98 

S6 

336 

6B 

9X 

73 
45 
6S 

168 

X04 

6x 

6 


Buried, 

*59 

395 
188 

146 
S76 

270 

^37 

1398 
188 

173 

343 
X48 

174 
64X 

448 

437 

141 
10 


In 
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Ciri. 
fitiud. 


In  Oletzko 

OrteUbarg     -    -    -    - 

Ofterode 

PreufeEulau     -    -    - 
Marck    -    -    - 
HoUand    -    -    ■ 

Ragnit 

Raftenburg    -    -    -    - 

Rhein 

Schacken    -    -.  -    - 
Schonberg    -    -    -    - 

Seheften 

Taxium    -    -    -    -    - 

Tilfit 

the  City  of  Koninglberg 

0}  the  Year  i/ii.     In 

Buried, 
From  the  xjthof  Dec. 

to  the  31ft,  1720.     38 
January,  172 1.  i*3- 

February 


688 

476 
784 

479 

7of 
705- 

930 

610 

481 

3S4 
876 

"39 
i68i 


PMtr 
MMtr. 

Ill 

8x 
9X 
III 
130 
i^S 
93 
If  5 

89 
96 

51 
6x 

^S7 
187 


1 


x6x 

330 
300 
x8x 
478 

SS7 
S16 

45'x 

193 

*f9 

X30 

181 
441 
647 


474 I14P* 


March 
April 
May 
June 

Auguft 
September 
Oftober 
November 
December,  till  the 
2- 4th, 


1x9 
161 

1x7 
149 

I3x 

86 

103 

1x5 

99 
ixt 

89 


Total  — 148X 


B  R  E  S  L  A  W. 

Chriftened, 
Males   — — —  —    610 
Females  S^S 

Totnl  119; 

Married  40?  Pair. 

jtmong  tbf  Beadwere^ 
Married  Men  301 

—i—— Women  I5'7 

Widows  &  Widowers  xo8 

Bachelors  9^ 

Maidens  8x 

Children  to  tenJBoys  3x4 

Years  of  Age,  J  Girls  X48 

^Doys  4X 

•jGirls  x8 

Total     148* 


Stilbom 
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In  Jauer. 
Buried  1x4  Chri(len*d  114. 

In  Vienna, 

Buried  6490  Chriften'd  4104 

So  that  there  died  1386  more  than  were  chriftened. 

Among  the  Diad  were  43  Cafuakies, 
Belides  8  Perfonsof  90  Years  old. 


I    » 

a    •- 

3 
3 

3 

I 

4 

3 

I 


91 

9a 

93 

94 
96 

98 

99 
xoo 

105 


Buried  1850 


In  Drefden, 
Qiriftened  1396 


Married  404  Pair. 


Jmongfi  the  Buried  vere. 

Married  Men  a  71^1 

I  Women  ao^ 

Widowers  4a 

Widows  338 

Bachelors  ia8 

Maidens  93 

Boys  479 


Girls 


400 

so 
a8 

Among  the  Ba{ti£d  were, 

Bo)rs  701 

iMaies  40 

Females        51 


Baftards. 


In 


la  L  E  I  P  Z  la. 

Buried, 


Chriflenid, 
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Chriftened, 

Male. 

43 
31 

34 
3* 
31 

37 
*7 

37 
*7 

males 

3* 

*3 
31 
3« 

31 

26' 

38 

33 
34 

373 

■ 
Tetal 

74 
?4 

70 

5'3 

5* 

63 

6S 

7S 

n 
71 
47 

7<5o 

Pair 
mart. 

13 

30 

I 

ao 

*4 
ai 

17 
30 

xo 

I 
t6% 

Januar. 

Feb. 

March 

April 

Mav 

June 

July 

Auguft 

Sept. 

Odob. 

Nov. 

Decern* 

Sum 

387 

Among  the  Dead  were 
2 18  from  60  to  69  Years 

82 70 — 79     old. 

,6 80—88 

a —  90 — 91   — -r 

Befides  i  Bichelor  of  6  o 
and  2  of  61  ^  and  5 
Maidens  of  60.62.  66. 
JO.  and  73  Years  old. 

Among  the  Chrifiened  wre 

8  Poft humous : 
14  Twins; 
63  Baftards: 
and  2  ^^jr/  baptized. 


So  that  in  this  Year  there 
died  1300.  Born  and 
Chriftened  760.  Hence 
there  are  540  fewer  born 
than  died. 


In 


no 

In  the  March 
Chrifteoed  16086  Amongft  which  were  596  Baftards. 
Married       4613  Pair.  .     '    "         ' 
Buried--  13S" 

^*  ••  ^ 

More  boQi  3575  ^^^  buried^ 

Among  the  Buded  were  38  Perfbns  of  90  Years  otd  and 
upwards^  befides  3  of  100,  i  of  loi,  i  of  i03t 
3  of  IQ4.,    3  of  107,    and  i  of  1 1 3  Years. 

In  the  Vfrh^lc.  R^aLPr^/l?a. 
Bom  7$375«    Buried  $8017^    That  there  are  more 
Born  17358  than  Buried^ 
Vext  follows  the  Special  Lifi  ofshe^tigdom  of  PrufOa. 


In  Angerbcrg 

Balga    --•.,--- 

Bartenftein  .----- 

Bahrten     ------ 

Brandenburg    -..-.. 
Dutch-Elau    -      *      -      - 
Fiftiaufen    ------ 

Gerdauen  •---.- 
Gilgenburg    -    -    •    -    - 
Infterburg  ---••- 
Johannifburg    ^    -    -    •    - 
Labiau     ,    •    .    ^    -    - 

Liebftadt 

Lotzen     --..-- 

Lyck 

Marienwerder    .... 

Mummel    -.-••• 

Neydenburg 

Neuhaufen 

NeuhofF    .    •    •    •    • 
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CbtH 


518 

6oy 

944 
103 

498 
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VII.  An  Accmmt  of  the  DiJfeBion  of  an  Eyf  with  a 
CataraB.     By  }dr.  John  Ranby,  Surgeon. 

CEft.  %i.  17x3.1  was  confult^d  by  one  fTilUdm  Sot^ 
^  larsj  aged  Fifty,  who  complained  of  a  Decay  in  his 
Sight  ^  upon  examining  his  Eyes,- 1  found  two  Cata- 
rads,  that  in  his  right  Eye  almoft  ripe,  the  other  jufl: 
forming.    There  being  no  other  obvious  Methdd  of  re- 
lieving him,  I  proposed  the  Operation,  but  firft  advis'd 
him  to  confult  fome  others  of  the  Profeffion,  and  accor- 
dingly he  advis'd  with  my  ingenioi*  Friend  Mx.Tan^ 
ner^  who,  upon  viewing  his  Eyes,  declared  them  both 
Catarafts,  but  that  neither  of  them  was  as  yet  fit  for  the 
Operation.    In  the  mean  time  the  poor  Man  fell  ill  of 
a  Fever,  and  died  the  ad  of  March.    I  procured  the 
Right  Eye,  in  which  the  Cataraft  was  racift  confirmed, 
in  order  to  make  an  exaftDifleftion  of  it :  Inexaminirig 
it,  f  found  the  Aqueous  and  Vitreous  Humours  in  their 
natural  State,  but  the  Cryftallkie  Humor  was  opake 
and  of  a  foul  Pearl  Colour,  and  more  folid  Subflance 
than  in  its  natural  State.    The  generally  received  Opi- 
nion, that  a  Cataraft  is  jsl  Film  growing  behind,  or 
fometimes  before  the  Pupil,  made  us  examine  both 
Chambers  of  the  Aqueous  Humour,  with  the  utmoft 
Exadnefs,  but  all  to  no  Purpofe,  for  the  Aqueous  Hu- 
mour had  its  natural  Tranfparency,  nor  could  we  ob- 
ferve  any  thing  preternatural  either  on  the  Iris  or  ^* 
vea.,  except  too  great  a  Contradion  of  the  Pupil.   This 
very  much  ftrengthens  the  Opinion  oi Maitrejan^  Brif- 
fdy  HeiJTer^  and  Vaifalvta^  who  have  feverally  aflerted, 
that  a  Cataraft  is  only  an  Opacity  of  the  Cryftalline 
Humour,  and  that  it  naturally  proceeds  from  a  Serous 
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Acid,  which  fo  far  aftringes  and  corrodes  its  Subftance, 
as  to  deftroy  its  Tranfparency.  This,  Maitrejan  con- 
firms  by  an  Experiment  of  immerging  the  Cryftalline 
Humour  in  a  Compofition  of  three  Parts  Water  and  one 
oi  Aquafortis,  by  which  he  tells  us  it  may  be  rendered 
hard  and  opake  j  but  in  this  Point  I  cannot  help  Tiding 
with  the  learned  Dr.  Titcairn,  who  has  fufficiently 
proved,  that  there  is  no  fuch  Serous  Acidity  in  an  animal 
Body.  To  me  nothing  feems  more  eafy  than  to  deduce  this 
Opacity  of  the  Cryftalline  Humour  from  an  Inflamma- 
tion in  the  Blood,  or  an  increas'd  Momentum  in  the  Fluids, 
with  which  it  is  fupply'd :  for  in  that  Cafe  groiler  Particles, 
inconfiftent  with  the  Tranfparency,  may  be  impell'd  in- 
to the  Lymphatick  Veifels  of  which  it  is  compos'd  ^  and 
that  there  is  an  Inflammation  is  fufficiently  demonftra- 
ted  from  hence  ^  firft,  the  Patient  feels  often  a  pungent 
Pain  in  the  Eye,  which  as  it  is  generally  the  forerunner 
of  a  Cataraft,  fo  it  certainly  indicates  an  Inflammation  of 
the  Part.  Secondly,  Thofe  Macula,  which  appear  as 
it  werefwimming  in  the  Air,  plainly  prove  that  there  are 
opake  Particles  already  enter'd  the  Lymphatick  VefTeis, 
which  compofe  the  Vitreous  Humour. 

Thirdly,'  the  Iris,  whofe  Colour  arifes  from  the 
Blood  Veffels,  as  it  changes  from  a  lighter  to  a  darker 
Colour,  fhews  the  Violence  of  the  Inflammation,  and  is 
therefore  efteem'd  a  Symptom  of  the  worft  Confequence, 
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I.  Ohferyations  upon  the  Comety  that  appear  d  in 
the  Month  of  October,  November,  ani  De- 
cember,  ^7^l•  !By  the  (^verend  Mr.  Brad* 
ley,  MA.  Trof.Jftron.Oxon.  F.(I(.S. 

TH  E  fmall  Comet  which  was  feen  in  thefe  Parte 
of  Europe  J  in  the  Months  of  OBober^  Novem* 
bevj  and  December ^  1723.  was  firft  obferved  in  En- 
gland  by  Dr.  Halley^  onrO£fob.  9.  between  7  and  8  of 
the  Clock  in  the  Evening  ^  it  appearing  then  to  the  na- 
ked Eye  not  much  unlike  a  Star  of  the  third  Magni- 
tude. Looking  at  it  through  a  Telefcope,  he  faw 
fome  fmall  Telefcopical  Stars  near  it,  whofe  Situation 
he  noted  together  with  the  Comet's,  in  order  to  fee 
which  way  it  tended.  About  9  he  again  viewed  the 
Comet,  and  found  it  confiderably  moved  from  its  for- 
mer Station,  having  now  pafTed  a  fmall  Star,  which  at 
the  time  of  the  firft  Obfervation  was  on  the  other  fide 
of  it.  Comparing  the  two  Situations  of  the  Comet  to- 
gether, he  perceived  that  its  apparent  Motion  at  that 
time  was  about  8  or  9  Minutes  in  an  Hour,  in  a  Di- 
redion  towards  Sagitta  ^  and  that  the  Comet  pafTed 
very  near,  if  it  did  not  wholly  eclipfe  the  foremen- 
tioned  fmall  Star,  whofe  place  he  afterwards  found  to 
be  in  a:  7^  22'  15^'  with  5®  2'  N.  Latitude.  From 
the  Situation  of  the  Comet  at  the  time  of  the  firft  Ob- 
fervation, he  judged  that  it  was  in  Conjtmdion  with 
the  Star  at  8  ^  5 '.  equal  Time.  Note  that  the  equal, 
and  not  the  apparent,  Time,  is  likewife  made  ufe  of  in 
all  the  following  Obfervation?. 

The  next  Day  he  was  pleafed  to  communicate  to  me 

the  Subftance  of  what  he  had  obferved,  whereby  I  was 
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enabled,  the  Night  following,  to  fee  the  Comet  at 
Wanfied.  The  Clouds  hindered  me  from  obferving 
it  in  the  manner  that  I  had  defigned  ^  but  I  had  Time 
enough  to  meafure  its  Diflance  (with  a  Micrometer  in 
a  Telefcope  of  7  Foot)  from  a  Star  in  Aquarius ^  marked 
i  by Bajer.  At6b.7if  the obferved Diftance between 
this  Star  and  the  Comet  was  i^  13'  53^/,  and  a  ereat 
Circle  •pafling  through  the  Star  and  Comet,  made  an 
Angle  with  the  Vertical  Circle  of  60^  i.  The  Comet 
was  more  foutherly  and  wefterly  than  the  Star.  By 
this  ObfervatioQ  the  Comet  preceded  the  Star  in  Right 
Afcenfion  i^  3  ^  50"  being  39'  5^'  more  foutherly j  fo 
that  the  Comet's  Right  Afcenfion  was  307^  6^  40//  and 
its  Declination  11^  8^  15''  S. 

The  Place  off  here  afTumed  is  according  to  the  Brim 
tijb  Catalogue,  as  are  alfo  the  Places  of  the  other  Stars 
hereafter  mentioned  from  which  the  Comet  was  obfer- 
ved. The  Righf  Afcenfions  and  Declinations,  which 
are  here  fetdown,  of  feveral  fmall  Stars  that  are  not  in 
that  Catalogue,  were  determined  by  obferving  the  Dif« 
ferences  of  Right  Afcenfion  and  Declination  between 
thofe  fmall  Stars  and  others  that  were  in  the  Catalogue, 
and  had  nearly  the  fame  Declinations. 

The  fame  Evening,  at  7  ir.3 '  a  fmall  Star  that  was 
more  eafterly  than  the  Comet,  and  had  about  the  fame 
Declination  with  it,  was  diftant  from  it  3  5^  40^^  About 
the  fame  time  another  fm^ll  Star  that  had  nearly  the 
fame  Right  Afcenfion  with  the  Comet,  but  was  more 
foutherly,  was  diftant  from  it  39 '  58'^.  The  Places  of 
thefe  two  Stars  I  have  not  yet  obferved. 

The  next  Night  proved  cloudy,  fo  that  I  could  not 
fee  tlie  Comet  again  till  OSober  1 3.  when  (the  Air  be* 
ing  very  ferene  and  clear)  we  had  an  Opportunity  of 
comparing  it  with  two  or  three  fmall  Stars  that  were 
near  it  J  my  Uncle,  the  Reverend  Mr.  P^i/ni/^  ailifting 
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in  this  and  moft  of  the  following  Nights  Obfervations. 

At  7  i&.  33/  a  fmall Star,  whofe  Right  Afcenfion  was 
found  304^40'  23"  and  its  Declination  7^  Qf  22ffS. 
preceded  the  Comet  in  Right  Afcenlion  26  f  21//  being 
10'  42^^  more  Northerly.  Hence  the  Comet's  Right  Af- 
cenfion  was  305^  6^44^^  and  its  Declination  7**  19  '4''  S. 

At  8  b.  $0/  the  Comet  was  in  the  fame  Parallel  of 
Declination  with  another  fmall  Star,  whofe  Right  Af- 
ceufion  was  found  305^  9^  56''  and  its  Declination  7^ 
13/  20^^  S.  and  preceded  the  faidStar  6^  20''  in  Right 
Afcenfion.  Hence  the  Right  Afcenfion  of  the  Comet 
was  305^3^36'^  and  its  Declination  7^  i3'2o''S. 
Thefe  Obfervations  were  made  with  a  Telefcope  of  1 5 
Foot  furniflied  with  a  Micrometer,  as  were  alfo  all  thofe 
of  the  following  Nights. 

The  next  Night,  03ober  13.  6i&.  58^  the  Comet 
followed  a  fmall  Star,  4'  10'^  in  Right  Afcenfion, 
being  more  Northerly  than  the  Star  ii'45"»  The 
Clouds  did  not  permit  us  to  obferve  the  Place  of  this 
Star  i  but  its  Right  Afcenfion  mult  be  about  304^  22  f 
and  its  Declination  6^  10'  S. 

OBober  14,  the  Comet  was  near  two  Stars  which 
are  the  66th  and  67th  of  Aqutla  and  Antinous  in  the 
Brittjb  Catalogue,  and  at  8  &.  57'  it  followed  the  fouth- 
ermoft  of  them  ao'  37"  in  Right  Afcenfion.  being 
29' 8"  more  foutherly.  Hence  the  Comet's  Right  Afcen- 
fion was  303^49'  10"  and  its  Declination  4^  43'54"S. 

OBober  15.  6^35'  the  Comet  preceded  the  norther- 
moft  of  the  faid  Stars  23  6"  in  Right  Afcenfion,  being 
more  foutherly  than  the  Star  4'  i  ^'\  Hence  the  Right 
Afcenfion  of  the  Comet  was  303^  34'  40".  Its  Decli- 
nation 3^  51' 3"  S. 

08ober  21.  6b.22f  a  fmall  Star,  whofe  Right  A- 
fcenfion  was  found  301^7' 17",  and  its  Declination 
c^  11'  50"  S.  preceded  the  Comet  41'  6"  in  Right 
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Afcenfion,  being  5'  50"  more  foutherly.  Hence  the 
Gomet*s  Right  Afcenfion  was  301^48' 23-''  and  its  De- 
clination o^  6'  o"S* 

Ociober  22.  6  ib.  24'  a  fmall  Star,  whofe  Right  A- 
fcenfion  was  found  301®  39'  47"  and  its  Declination 
o®  32'  43"  N.  followed  the  Comet  t  a  Minute  in* 
Right  Afcenfion,  being  13'  43''  more  northerly. 
Hence  the  Comet's  Right  Afcenfion,  was  301^  39' 
17''  and  its  Declination  o^  19' o"  N. 

08ohr2^j  8  ifCi'  a  fmall  Star  whofc  Right  Afcen- 
fion was  found  301^  24'  57"  and  its  Declination 
jO  9/22"  N.  preceded  the  Comet  o'  37"  in  Right 
Afcenfion,  being  5'  12"  more  Northerly.  Hence  the 
Comet's  Right  Afcenfion  was  ^01®  25'  34'^  j  and  its 
Declination  i^  4'  10''  N. 

Othber  29,  ^h.  $6'  a  fmall  Star  whofe  Right  A- 
fcenfion  was  found  301^  6'  20^'  and  its  Declination 
a^  51'  c'^  N.  preceded  the  Comet  one  Minute  in 
Right  Afcenfion,  being  23'  40^'  more  Northerly. 
Hence  the  Comet's  Right  Afcenfion  was  goi^  7'  20'^^ 
and  its  Declination  2°  27'  20'^  N# 

OBober  go,  6h.  20'.  The  fame  Star  had  exadly 
the  fame  Right  Afcenfion  with  the  Comet,  being  11' 
33^^  more  Northerly.  Hence  the  Comet's  Right  A- 
fceafion  was  301®  6'  20'^  and  its  Declination  2^ 
39'  27^^  N. 

November  5,  5  i&.  53'  a  fmall  Star  whofe  Right  A- 
fcenfion  was  found  goo®  35' co'^  and  its  Declina- 
tion  3®  45'  30'^  N.  preceded  the  Comet  33'  o^'  in 
Right  Afcenfion,  being  2'  8'^  more  Southerly.  Hence 
the  Comet's  Right  Afcenfion  was  301^  8'  o'^and  its 
Declination  3®  47^  38^''  N. 

November  8,  7  h.  6'  a  bright  Star  (placed  by  He- 
vflius  in  'S.ojho  AquilA^  but  not  inferred  in  the  Britifi 
Catalogue)  whofe  Right  Afcenfion  at  this  time  was 

found 
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found  302»  2i'  3c/'  and  its  Declination  4^  28^  4c/' 
N.  followed  the  Comet  i^f  4c/'  in  Right  Afcenfion, 
being  13'  3'^  more  Northefly.  Hence  the  Comet's 
Right  AfcenGon  was  301®  13'  50''  and  its  Declina- 
tion 4^  15' 37^'  N. 

November  14,  6  ib.  ao'  a  Star,  whofe  Right  Afcen- 
fion  was  found  301^  3/  10^^  and  its  Declination  4? 
W  AO^^  N.  preceded  the  Comet  5^  35''  in  Right  A* 
fcenUon,  being  5^  50^^  more  Southerly.  Hence  the 
Comet's  Right  Afccnfion  was  301^  32^  45"^^  and  its 
Declination  5^5'  30^'  N. 

This  was  the  laft  Time  chat  I  obferved  the  Place  of 
the  Comet  'till  after  the  Full  Moon  *,  my  Aflairs  cal< 
ling  me  to  Oxford^  where  I  had  no  Convenience 
for  making  fuch  Obfervations. 

Dr.  Halley  and  Mr*  Graham  continued  to  obfervc 
the  Comet  till  November  20  j  and  according  to  both 
their  Obfervations  that  Evening  at  .7  b.  45'  the  Co- 
met followed  $  in  Collo  JqniU  6^  33'  55''  in  Right 
Afcenfion,  being  about  4'  more  Northerly  than  the 
Star.  Hence  the  Comet's  Right  Afcenfion  was  301^ 
y/  50^'  and  its  Declination  5^  48'  55''  N. 

The  Light  of  the  Moon  daily  increafing,  prevented 
them  from  making  any  more  Obfervations,  the  Co- 
met being  by  this  time  grown  fo  faint,  as  to  become 
in  a  manner  imperceptible  while  the  Moon  flione 
bright.  And  the  faint  Appearance  which  it  made 
before  the  Moon  obftrufted  the  Sight  of  i^,  gave  lit- 
tle Hopes  of  its  being  to  be  feen  again  after  the 
Full  Moon.  Notwithftanding  which  on  December  3. 
(being  then  near  Cirencejler  in  Glocejierfiire)  I  was 
tempted  by  the  Serenity  of  the  Evening,  and  the 
"Ufe  of  a  very  good  Telefcope  of  10  Foot,  to  look 
for  it  again  before  the  Moon  rofe  •,  and  I  found  it 
among  fomc  fmall  Telefcopical  Stars  j  but  it  appeared 
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fo  faint  and  dull,  as  made  it  doubtful,  whether  what 
I  took  for  the  Comet  mieht  not  be  a  fmall  Star  with  a 
little  Hazinefs  about  it.  But  this  Doubt  was  cleared 
two  Nights  afteri  when  I  perceived  that  the  Comet  was 
moved  from  its  former  Situation,  towards  a  bright  Te- 
lefcopical6tar,from  which  1  afterwards  took  its  Diffe- 
rence of  Right  Afcenfion  and  Declination,  upon  my 
Return  to  Wanfted^  on  Dec.  7.  This  Star's  Right  Afcen* 
(ion  was  then  found  303^  3/  20^^  and  its  Declination 
7^  3a'  30^'  N*  And  Decemb.  7. 6  b.  45'  the  Comet  fol- 
lowed it  3^  15^^  in  Right  Afcenfion,  being  14^  more 
Northerly  than  the  Stan  Hence  the  Comet's  Right 
Afcenfion  was  303^  43/  35^"^  and  its  Declination  7^ 

46'  3c/'  N. 

This  was  the  lafl  Night  that  I  faw  the  Comet,  tho' 
I  belive  I  might  have  continued  to  have  obferved  it, 
had  not  an  interrupted  Succeflion  of  cloudy  Evenings 
prevented  fo  loQg,  that  it  became  uncertain  where  to 
look  for  it« 

The  forementioned  Obfervations  are  the  Principal 
of  all  that  were  made  at  Wanjled*^  and  moft  of  them 
being  taken  from  Stars  which  are  not  in  the  Britijb 
dtalogue,  whofe  Places  therefore  are  here  deter* 
mined,  only  by  comparing  them  with  fome  that  were  1 
it  cannot  be  fuppofed  that  the  Comet's  Places  deduced 
from  them  are  altogether  exad.  For  which  Reafon  I 
have  all  along  fet  down,  not  only  the  Place  of  the 
Comet  and  Star  where  it  was  known,  but  alfo  the 
Particulars  of  the  Obfervation,  that  if  any  here- 
after (hould  be  willing  to  examine  the  Traft  of  this 
Comet  more  nicely,  they  may  know  where  to  find 
the  Stars  from  which  it  was  ooferved.  The  Places  of 
the  Stars  here  fet  down  are  abundantly  fufficient  for 
that  Purpofe,  as  will  appear  from  the  following  Ta« 
ble,  which  contains  the  Longitudes  and  Latitudes  of 

the 
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the  Cbmet  deduced  from  the  foregoing^bfervations, 
together  with  the  Places  of  the  Comet  calculated  from 
the  Theory  of  Gravity,  for  the  Times  of  Obfervation 
OQ  the  feveral  Days  therein  mentioned,  as  alfo  the 
Differences  between  the  Obferved  and  Computed 
Places.  Thofe  Differences  not  exceeding  one  Mi- 
nute, (hew  that  the  Obfervations  are  not  onlv  confo- 
nant  to  each  other,  but  that  the  Places  of  the  Stars 
are  likewife  near  the  Truth,  fince  the  Comets  Places 
deduced  from  them  are  found  all  alon^  to  agree  fuf- 
ficiently  near  with  the  Theory  of  Gravity  j  the  Truth 
of  which  having  long  iince  been  eftaoliflied  by  its 
great  Author  Sir  Ifaac  Newton^  and  my  worthy  Col- 
legue  Dr.  Halhj^  needs  not  the  Confirmation  of  fo 
fhort  a  Series  of  Obfervations  as  was  made  of  this 
Comet.  But  (hort  as  it  is,  I  prefume  'twill  be  no  eafy 
Matter  to  account  for  the  Obfervations  with  the  fame 
Degree  of  Ezaftnefs  any  other  way,  than  by  that 
Theory,  according  to  which  the  following  Compu- 
tations are  made. 
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In  order  to  determine  the  Orbit  of  this  Comet,  i 
fuppofcd  it  to  defcribe  a  Parabola  agreeable  to  what 
is  delivered  in  the  third  Book  of  Sir  Ifaac  Newton^s 
Frincip.  Math,  and  then  I  found  the  Inclination  of 
the  Plains  of  the  Orbit  and  Ecliptick  49^  59',  The 
Place  of  the  Afcending  Node  t  14^  i6'.  The  Place 
of  the  Perihelion  o  12^  52'  ao".  The  Diftance  of 
the  Perihelion  from  the  Node  a8^  ^^  20''.  The 
Logarithm  of  the  Perihelion  diftance  9.9994I4.  The 
Logarithm  of  the  Diurnal  Motion  9*96 1007.  The 
Time  of  the  Comets  being  in  its  Perihelion,  Sept.  16. 
16^  10'  equal  Time.  In  its  Orbit  thus  fituated,  the 
Motion  of  the  Comet  was  Retrograde  or  contrary 
%o  the  Order  of  the  Signs. 

From  thefe  Elements,  by  the  Help  of  Dr.  Hallefs 
general  Table  for  Comets  (to  which  they  are  adapted) 
1  computed  the  Places  in  the  forgoing  Table  .^  which 
agreeing  with  the  obferv'd  Places  as  near  as  the  Ob« 
fervations  themfelves  agree  with  one  another,  (hew 
that  it  would  be  a  vain  Attempt  to  pretend  to  deter* 
mine  the  true  EUipfe  in  which  this  Comet  moves, 
or  its  Periodical  Revolution,  from  fo  fmall  a  Part  of 
its  Orbit  as  that  was,  which  it  defcribed  between  the 
firft  and  laft  of  the  forgoing  Obfervations  ^  this  there- 
fore muft  be  left  to  Pofterity,  efpecially  fince  it  is 
certain,  that  this  Comet  is  not  one  of  thofeof  which 
Obfervations  have  hitherto  been  tranfmitted  to  us, 
fufRcient  to  determine  the  Situation  of  their  Orbits. 

The  NucUus  of  this  Comet  was  very  little,  for  it 
appear'd  but  of  a  fmall  Diameter  when  I  firft  faw  it^ 
although  it  was  then  above  three  times  nearer  to  the 
Earth,  than  the  Sun  is  at  its  mean  Diftance.  Its  Tail 
was  then  hardly  difcernable  with  the  naked  Eye,  but 
through  a  Telefcope  one  might  perceive  a  faint 
Light  extending  itfelf  above  a  Degree  from  the  Body. 

I  have 
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I  have  not  yet  heard  that  this  Comet  was  feen  be- 
foxe  GSobsr  6.  although  it  was  in  a  proper  Situation 
to  have  been  obferved  in  the  Morning,  moft  part  of 
September^  cfpecialJy  from  the  Time  it  was  in  its  Pe- 
rihelion/tiii  near  the  End  of  that  Month.  For  about 
that  Time  it  crolled  the  Milky- way  between  theMaft 
of  the  Ship  and  the  Head  of  the  great  Dog,  pafling 
between  the  bright  Stars  in  the  Body  and  Tail  of 
the  great  Dog,  towards  the  Head  of  the  Dove, 
were  it  was  about  September  29.  being  by  that  time 
got  fo  far  towards  the  South-Pole,  as  not  to  rife 
above  our  Horizon.  From  thence  it  pafTed  under 
the  Tail  oi  Jiphias  within  about  15^  of  the  South 
Pole  of  the^liptick^  and  moving  on  between  the 
Head  of  Hydrus  and  the  bright  Star  in  Eridanus  cal- 
led Acarnar^  it  went  by  the  Stars  in  the  Body  and 
Neck  of  the  Crane  about  08lober  5.  when  it  came 
again  above  our  Horizon.  From  hence  paiiing  under 
the  Tail  of  the  Southern  Fi(h,  and  between  the  Stars 
in  the  Shoulder  of  Capricorn^  it  croflTed  the  Ecliptick, 
OSiober  8.  in  about  8®  i  of  Aquarius.  From  thence 
it  moved  on  by  the  Hands  of  Aquarius  and  Antinous 
towards  the  Head  of  the  £7^/^,  according  to  its  Courfe 
before  defcribed. 

The  Comet  was  in  Oppofition  to  the  Sun  OElob.  j. 
when  it  had  near  74®  Southern  Latitude,  and  altered 
its  Longitude  two  Signs  in  a  Day.  About  Otiober  3. 
it  wasin  its  Perigoeon,  or  nearcft  Uiftance  to  the  Earth, 
being  then  ahnod  ten  times  nearer  to  it  than  the 
Sun  is  at  its  mean  Didance^  and  its  apparent  Motion 
was  then  about  20^  in  a  Day,  and  when  I  laft  faw 
it,  'twas  above  twice  as  far  off  as  the  Sun. 

Vol.  XXXIII.  I  IF.  Ex- 
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II.  ExtraB  of  a  Letter  from  the  ^ght  Honourable 
the  Lord  Paifley,  F.  %  S.  to  Mr.  George 
Graham,  F.  (?^.  5.  With  Jotm  curious  Figures 
of  the  fame  Comet. 

HI S  Lordftiip  being  zX  Witbam  in  EJfex^  where 
he  had  the  Advantage  of  a  very  clear  Sky, 
firft  difcover*d  this  Comet  on  Friday  the  nth  oiOtlob. 
laft  about  7  in  the  Evening  ^  It  then  appeared  not 
much  unlike  a  Star  of  between  the  4th  and  5th  Mag- 
nitudes, but  a  Hazinefs  round  the  Head,  and  fome 
Light  ftreaming  from  it  on  that  Side  that  was  oppo- 
iite  to  the  Sun,  induced  him  immediately  to  look 
upon  it  as  a  fmail  Comet ;  which  his  Obfervation 
the  next  Evening  abundantly  fatisfy'd  him  of«  His 
Lordfhip  was  very  particular  in  the  Notice  he  took 
of  its  Appearance,  and  was  pleafed  to  communicate 
the  three  curious  annexed  Figures  [Fig.  i,  2, 3.3  of  it, 
reprefenting  it  on  three  feveral  Nights,  vis^.  the  nth, 
13th  and  15th  of  the  fame  Month  ^  fome  time  after 
which  the  Tail  became  fo  inconfiderable  as  hardly 
to  deferve  any  farther  Defcription  j  as  will  be  readily 
judged  from  the  Decreafeof  it  between  the  nth  and 
15th  Days  of  the  Month.  The  Tail  was  vifible  on 
the  nth  to  near  a  Degrees  Diftance  from  the  Body, 
as  his  Lordfhip  found  by  comparing  it  with  fome 
known  Diflances  in  the  Heavens  ^  it  was  of  a  dusky 
Light  not  unlike  a  Cloud  growing  darker  and  darker  to- 
wards its  Extremity,  as  is  expreft'd  in  the  firft  Figure, 
where,  as  well  as  in  the  two  following,  the  white 
Speck  in  the  Head  is  intended  to  exprefs  the  Bright- 
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nefs  of  a  fmall  Star ;  from  the  Comparifon  of  which 
with  the  Tail  the  Brightnefs  of  the  latter  may  in 
foroe  fort  be  coUefted :  The  Tail  appear'd  (harper,  and 
not  fo  much  fpread  in  the  two  following  Obferva- 
tions,  and  in  the  laft  did  not  exceed  one  third  Part 
of  the  firft  Length  ^  it  was  then  of  a  much  darker 
Colour,  which  made  the  Difference  between  that  and 
the  Head  more  obfervable,  the  Head  yet  appearing 
fuflBciently  bright.  For  fome  following  Nights  his 
Lordfhip's  Obfervations  were  interrupted  by  cloudy 
Weather,  after  which  the  Comet  was  fo  far  diminifli'd, 
as  only  to  be  known  hy  its  Motion,  its  Appearance 
being  no  ways  diftinguifhable  from  that  of  a  fmall 
nebulofe  Star. 


III.  ObferVatio  ejufdem  ComeU  ab  IUufiri£lmo  Do- 
rmno  Francifco  Bianchini  habita  Albani  Meri'^ 
fe  Odtobri,  1715.  (&•  ab  eodem  Ulyjipponem 
mijfa ?.  Joanni  Baptiftac  Carbone  Soc  J ES U. 
CommuuicaVtt  Ifaacus  Samuda,  M.  2).  Col  Med. 
Lond.  L.     S.%S. 

DI E  1 7  OBobris^  poftquam  Jovialium  Comitum 
fitum  obfervaiTem  forte  in  Conftellationem  Ca^ 
pricorni  oculos  conieci  ^  cumque  aftra  (ingula  percur^ 
rerem,  in  quamdam  veluti  nebulofam  ftellam  incidi, 
caeteris  fane  grandiorem,  quam  tamen  ibidem  loci 
numquam  antea  obfervaram.  Rei  novitate  perfcru- 
taturus,  eo  Telefcopium  direxi,  ftatimque  Cometen 
efTe  deprehendi  ^  fiquidem  tenuiflimae  nebulas  globus 
apparuit,  ejufque  in  medio  veluti  lucidus  nucleolus. 
Idem  quoque  nudis  oculis  difcernere  licuit  ^  &i  pr;e- 
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ter  nebulam,  f«u  Cometas  atmofphasram,  brerem  quo^ 
^ue  caudam,  quas  ad  orientem  vergebat,  eratque  na* 
jufmodi.    Q  Fig.  4.  ] 

Nc  me  igitur  ea  occafio  prasteriret,  confuetas  circa 
ilium  obfervationes  inftitui,  ut  ejus  Longitudinem, 
Latitudinem,  propriumaue  motum  deprehenderem. 

£t  quidem  prima  node^  die  nempe  1 7.  fupradida, 
tranfiit  per  Meridianum  (qui  pane  cum  Romano  coin- 
cidit)  circa  horam  feptimam  44^  poft  Merid.  ejufque 
diftantia  i  Zenith,  6^^  2/. 

Hora  d.  1 1^  30^^  diftantia  Cometas  a  Faniahafft  A* 
qunfti^  intercepta  eft,  20^  ss' &  bora  8.  xf  go'' 
diftabat  k  Stella  /9  in  humero  dextero  Aquarii^  21^ 
8'.  Proindcque  verfabatur  Comctes  in  11^  54/.  Aqua^ 
riij  cum  Latitudine  Auftrali  ab  Ecliptica  11^  10' 
circiter. 

Die  21.  erat  adeo  proximus  S tells  €  in  Lino  fupra 
manum  finiftram  Aquarij^  quim  fpfa  «  eft  proxima 
Stellfie  fjL  minori  in  eodem  Lmo,  conftituebatque  Co- 
netes  cum  utraque  Stella  €,  jlc  reftam  Lineam,  (ic 
T-F/^.fO  Ex  hac  igitur  obfervatione,  &  ex  Afcen- 
uonis  redae  nee  non  declinationis  diflerentil  inter 
Cbmeten,  &  fupradidam  Stellam  %  quam  diiigen* 
tiflime  obfervavi,  infer tur  locus  Comets  fuiffe  in 
6^  45 '•  Aquarii  cum  Latitudine  Boreali  ab  Eclipt» 

Hinc  etiam  infertur  qualis  Comets  motus  proprius 
fucrit,  3c  quale  iter  j  per  planum  fcilicet  circuli 
maximi  fecantis  Eclipticam  in  gradu  9  Aquarii^  dc  con- 
ftituentis  cum  eadem  EcUptica  angulum  8ogriuui:m 
circiter. 

Reliquis  diebus  eadem  femper  proportione  moveba. 
tur,,  magifque  in  dies  elongari  k  tcxT^<  vifus  eft. 

Paral^ 
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nuUam  fenfibilem^  etfi  plvttittf  inten 
taverim,  deprehendere  potui^  proindo^ue  maxima 
ejus  diftantia  k  terra  credenda  e(h 

Hadenus  lUuftrlflimus  Dominus  Frandfcus  Bia^ 
chini  in  Mathematicis  Scientiis  apprime  eruditus,  &  in^ 
obfervando,  quoad  noverim,  accuratiflimus.  Ejus 
obfervatio  k  noftra,  mea  fcilicet,  ac  Prions  Dominici 
CafaffivvK  in  uno  aut  alterominuto  quoad  latitudinem 
ditcrepavit,  casterum  omnino  confonnis.  Qjjapropter 
nee  illam  hie  arbitror  apponendanu 


IV.  ObferVations  about  Wafps,  and  the  Difference 
of  their  Sexes.  !By  the  (^Verend  Mr.  Dcrhani, 
F.  (H.  S.  (prebendary  of  Wmdiot. 

IN  the  Beginning  of  Jufy  laft  i?^?*  having  frcu 
quent  occaiion  to  be  on  the  Top  of  our  Collegiate 
Chapel  in  Wtndfor  Cajlle^  \  obfervcd  many  Waffs  fly- 
ing about  it,  and  particularly  frequenting  a  Covering 
of  Deal  Boards,  and  the  Piecesrof  Timber  lying  on  the 
Leads.  I  took  notice  that  moft  of  thefe  JFafps  were 
of  a  larger  fort  than  ufual,  and  thought  they  came 
thither  ta  gnaw  the  Wood,  and  to  carry  it  away  in 
Mouthfulsto  build  their  Nefts^  the  Artifice  of  which 
I  have  taken  notice  of  in  my  Phjff.  Tbeok  particular* 
ly  B.  4*  cb.  II.  note  ai.  and  chap.  19.  not.  \7.  But 
having  caught  fome  of  them,  and  amongfl  the  red  a 
large  Queen-Wafp  (which  fort  of  Wafp,  by  the  by, 
never  engages  in  any  Labours  of  the  ColoQy)  I  be- 
gan to  be  more  Arid  in  my  Obfervations^  and  on  Ju^ 
y  6^1  obferved  a  Ctufter  of  only  three  IVafps  clolely 
embracing  each  otlier  y  one  of  which  was  a  large  Fe^ 
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male  Wajp,  the  other  two  of  a  lelTer  fert.  This  tnore 
excited  my  Curiofity.  And  toon  after,  I  found  8  or 
10  Wajhs  clofely  hanging  together,  and  divers  other 
fiich  like  Parcels.  In  the  midft  of  all  which  was 
conftantly  a  J^een-Wajp^  and  only  one  \  the  rdl 
being  always  of  a  different  Sort  from  either  the 
Qpeen  or  tne  common  Wafps  ^  which  gave  me  a  Su- 
fpicion  of  their  being  Male  and  Female,  And  there- 
fore examining  another  Company  of  them  with  grea« 
ter  Stridnefs,  I  found  the  jDueen-Wafp,  in  coitu, 
with  one  of  the  other  Wafps,  (o  clofely  joined  Tail 
to  Tail,  that  it  was  fome  Time  before  they  were 
parted. 

After  this  I  caught  all  the  Wafps  I  could,  on  the 
top  of  our  Chapel,  but  could  not  fee  one  of  the  com" 
men  labouring  Wajps  among  them  ^  but  all  were  for 
the  moft  part  Male  Wafps,  with  now  and  then  a 
jQ«rm,  or  Female,  among  them,  and  (he  generally 
in  coftUm 

And  now  from  this  Hiftory  of  my  Obfervation,  it 
appears.  That  there  are  three  forts  of  Wafps  j  The 
Queens,  or  Females  j  the  Kings,  or  Males  j  and  the 
common  Labouring-Wafps  ^  each  of  them  very  di- 
ftind. 

The  jQueen^  or  Female-Wafp  (by  many  called  the 
King'WaJp)  is  much  longer  in  the  Body,  and  larger 
than  any  other  Wafp. 

The  Male  Wafps  are  lefTer  than  the  Queens,  but  as 
much  longer  and  larger  than  the  common  Wafps^s  the 
Jl^een  is  longer  and  larger  than  thefe.  Thele  Males 
anb  have  no  Stings,  which  the  Queens  and  common 
Wafps  all  have.  And  thefe  are  thofe  which  Moufet 
faith  Authors  call  *AxirrfHt,  and  take  to  be  Females, 
although  he  is  of  another  Opinion,  imaginine  ail 
Wafps  to  have  Stings  i  upon  his  examining  a  Wafp's 

Neft 
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Neft,  at  Ham^  Anno  1587.  in  which  he  found  no 
Wafps  without  a  Sting.  But  J  wonder  how  that  cu- 
rious Enquirer  miffed  of  thefe  fting-lefs  Male  tVafps. 
Surely  he  was  too  hafly  in  his  Examination,  and  not 
being  aware  of  the  difference,  he  thought  the  Males 
(which  are  but  few  in  number  to  the  labouring 
Wafps)  were  the  fame  and  had  Stings  as  well  as  the  reft  5 
or  elfe  he  made  his  Enquiry  at  a  Time  when  perhaps 
the  Males  had  deferted  the  Neft,  which  probably  they 
may  do,  as  the  Male  or  'Drone-Bees  are  forced  to  do  : 
or  elfe  the  Year  1587.  (in  which  Moufet  made  his 
Obfervation)  might  produce  fewer  Wafps ^^x,  leaft  fewer 
MaleWafps^  than  this  laft  Summer  of  1723.  did,  in 
which  I  made  my  Obfervation  j  which  was  obferved  to 
have  a  greater  abundance  of  Wafp-Nefts  than  hath  been 
Icnown  in  many  Years.  And  in  all  the  Nefts  that  I 
fearched  into,  1  conftantly  found  Male  Wafps^  either 
many  or  few,  according  to  the  Size  of  the  Neft,  and 
Number  of  Wafps  therein.  And  the  Part  of  the  Neft 
where  thefe  Males  are  bred,  or  at  leaft  where  I  found 
them  moft  to  refide,  was  chiefly  the  two  uppermoft 
Cells,  or  Partings,  between  the  (Jombs,  but  one. 

But  to  return  to  the  Diftinftion  of  our  Male  Wafps. 
Another  thing  by  which  they  may  be  known  from 
other  Wafps,  is  ihtir  Antenna^  or  Horns  :^  which  are 
longer  and  larger  than  either  thofe  of  the  Queen^  or 
common  Wafps  j  and  with  them  they  feem,  in  run- 
ning, to  feel  more  than  the  others  do. 

But  the  grand  and  chief  Diff^erence,  are  the  ?ans  of 
Generation  of  thefe  Male  Wafps^  quite  different  from 
other  Wafps.  Which  I  differed  with  all  Care,  and 
Ihallgive  a  Defcription  of,  as  well  as  I  can,  without 
Figures,  which  1  could  not  get  drawn,  partly  for 
want  of  a  Defigner,  and  partly  from  my  Removals 
between  Windfor  and  Upminjieri  in  which  Time  the 
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Parts  are  fo  dried  up,  or  eaten  with  Mites,  that  they 
cannot  be  drawn  *till  the  Return  ot  Wafp  time. 

For  the  Difcovery  of  thefc  Parts,  if  the  Alvus  be 
preflfed,  an  Ilornj^  or  ShelUike  ?art  will  be  thrufl 
out,  of  a  (hining  black  Colour,  which  confifts  of  two 
Parts  like  Shells,  foraewliat  refembling  the  Cajlagnets 
ufed  in  Dancing  i  at  the  extreme  Fart  of  each  of 
which  grows  an  Hock^  fomewhat  like  thofe  of  the 
Earwig's  Tail,  but  much  ieller  j  in  the  Middle,  be- 
tween thefe  Hooks,  appear  three  Paris  ,  the  mid- 
dlemoft  of  which  isa  ftifF  brown  Tube^  very  curioully 
made,  with  the  Fore-part  like  a  Spoon  or  Lad  e,  and 
the  other  End  (within  the  Body)  is  neatly  branched 
and  braced  to  each  Side  within  the  two  SheLs  ]  fpike 
of.  A  little  above  which  Branching,  is  a  (pt^uxr?©,.  or 
Swelling^  like  that  of  a  Dog's  E^izzle,  and  perhaps 
ferves  for  the  fame  Ufe,  if  this  Tube  is  (as  i  ima- 
gine it  is)  the  Fenis  of  the  Wafp. 

On  each  Side  this  Fenis^  lies  a  ftifF  Part  (in  Num- 
ber two)  branched  at  the  Top  with  fomewhat  like 
Hairs,  giving  them  the  Refemblance  of  Brvf^es.  At 
the  Bottom  of  which  are  two  curious  black  Cells^  with 
an  Opening  on  one  Side  like  th^to(  the  CcnchaFt'/icHs^ 
with  fmall  whitifli  Hairs  growing  on  one  EJge  thereof. 
What  the  Ufe  of  thefe  two  Brulh-like  Members  may 
be,  I  know  not,  unlefs  it  be  to  ftrengthen  and  fup- 
port,  or  direft  the  Penis  in  coitu^  or  provoke  therein. 

Behind  all  thefe  Parts,  which  I  have  dcfcribe.i, 
more  within  the  Body  lies  a  long  contorted  white 
Vejifel  \  which  at  firft  I  took  to  be  the  real  Fenis^  pe- 
netrating the  Ladle-like  Tube  I  fpake  of.  But  upon 
farther  Examination,  I  rather  take  it  to  be  the  Sper-' 
tnatick  Vejfeh 

As  to  the  Ufe  of  the  two  little  Hooks  I  mentioned 
^t  the  End  of  the  Vrd^giim^  or  Sb^lls^  I  take  them 
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to  be,  to  catch  hold  of  the  Female's  Podex^  and  to 
direft  and  aiiift  the  Penetration  of  the  Penu  in 
cohu. 

As  for  the  Parts  of  Generation  in  the  Queen^  or 
Female-Wafps^  nothing  was  to  be  fecn  fo  remarkable 
as  in  the  Male  ^  but  thofe  Parts  are  very  like  what 
we  fee  in  the  common  Labouring-Wafps  :  Indeed,  with 
the  mod  accurate  Obfervations  1  could  make  with  my 
Microfcopes,  I  could  not  perceive  any  Difference  at 
all.  For  which  Reafon  I  fuppofe  it  is  that  mod  of  the 
Writers  upon  Wafps  and  Bees^  have  been  very  con- 
fufed  and  wavering  about  the  Sexes  of  thefe  two 
Tribes  of  Infeds.  It  would  be  endlefs  to  cite  the 
Authors  and  their  Opinions,  efpecially  concerning 
the  Bee^Tribe.  I  think  Swammerdam  (^a)  (who  as  he 
was  one  of  the  firft  that  rejeded  Equivocal  Genera* 
tion,  fo  was  one  of  the  raoft  judicious  Writers  of  In- 
feds)  that  his  Opinion,  I  fay,  is  the  moft  jufl,  visi. 
That  of  Bees,  there  are  three  Sorts,  viz.  i.  Rex, 
aut  verius  Kcgim^ ^quUem  feguioris  fexus  efi.  2.  Fu- 
el, qui  Mafculi  proprie  funx.  3.  Apes  Operaria?, 
quarum  Sexum  dijlinftuere  non  pojfumus^  cum  in  iU 
nee  Mafculas  nee  Foeminas  partes  obfervemus  :  qu^e 
per  belle  dijlinguntur  w  Fucis  y>tt  Regibus,  &  Reginis, 
quA  tralatitio  errore  Reges  folent  falutari.  In  Reginis 
certe  invenimtss  Ovarium  apud  incomparabilem  ilium 
Anatomum  Joh.  van  Home,  e^c. 

As  for  what  is  related  by  Arijlotle^  Pliny^  Virgil^ 
or  any  other  ancient  Authors,  or  by  our  more  nu- 
merous Moderns,  concerning  the  Produdion  of  1^4/^ 
out  of  Horfes^  or  Bees  out  of  Oxen  oxjoung  Bullocks  ; 
as  alfo  of  their  Polity ^  their  Emperours.,  Iwigs^Dukes^ 
and  common  SubjeSs^  their  exad  difcipline\afidjujlice^ 
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their  ftrift  Temperance^  and  other  Vtrtues^^  with  a 
great  deal  more  of  fucn  like  StufF :  This  is  fo  very 
whimfical,  that  it  is  not  worth  while  to  take  any  farther 
Notice  of  it :  But  there  is  a  Story  feriouily  told  by 
Moufet^  (b^  that  defer ves  our  Obiervation,  viz.  That 
in  the  Tear  1 582,  being  on  the  bigbejl  Ridges  of  the 
Cartmel-Hills,  ( I  fuppofe  fn  Lancajbire)  he  faw  among 
the  Rocks  two  Species  of  Wafps  aejperatelj  fighting  : 
That  thej  differed  only  in  Magnitude  j  that  the  larger 
trujled  to  their  Strength  j  ana  the  lejjer  to  their  Num- 
bers^ there  being  fix  of  the  lejfer  engaged  againfi  only 
one  of  the  larger  fi%e^  and  that  the  Battle  was  not  in 
the  Air^  but  among  the  Grafs^  and  lafied  for  fome 
Hours  in  the  hotefi  Sun ,  not  being  at  an  end  in  two  or 
three  Hours  fpace.  The  Caufe  of  this  Engagement 
Moufet  thinks  was,  that  the  great  Wafps  are  wont  to 
rob  the  lejfer  of  their  Honey  and  Young,  or  do  them 
fome  other  fuch  like  Mifchief  j  and  the  lejfer  being 
verv  revengeful,  and  naturally  full  of  Courage,  did 
outbrave  even  Mars  himfelf  m  aflaulting  their  Ene- 
iTiy.  But  this  Engagement  1  take  ta  be  fuch  another, 
as  that  which  I  have  given  the  Hiftory  of,  namely 
one  under  the  Conduft  of  Venus^  not  or  Mars. 

And  as  there  is  no  Doubt  to  be  made  of  its  being 
fuch,  and  that  the  Engagement  feen  by  Moufet  was 
on  the  higheft  Tops  of  Cartmel  (in  fummte  Cartmeli 
montium  ju^is)  as  that  I  faw  was  on  the  very  Top  of 
our  Chapel^  it  may  deferve  Obfervation,  whether 
the  ff^afps  ever  copulate  in  lower  Places,  obvious  to 
Difturbancc,  and  every  one*s  Eye,  or  only  on  fuch 
Eminencies  where  they  can  be  more  out  of  Sight, 
and  confequently  in  greater  Safety :  And  if  at  any 
time  they  (hould  be  found  in  Copulation,  they  may 
all 
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all  with  Safety  be  feized  with  the  naked  Hand,  pro- 
vided it  caa  be  fecured  againft  the  J^ieen4vafp^ 
which  is  the  only  one  in  the  Company  that  is  pro- 
vided with  a  Sting. 

For  a  Clofe  of  thefe  Obfervations  about  the  Sexes 
of  Wafps,  I  fhali  take  Notice  oi  Moufsfs  Experiment, 
f  which  1  try'd)  m«.  Ifjou  take  a  Wafp  bj  the  Feet^ 
and  fuffer  her  to  buz^  that  thofe  WaJhSj  which  have 
no  Stings^  will  fly  to  her^  but  not  any  that  have  Stings. 
Which  fome^  he  faith,  uje  as  an  Argument  to  prove 
that  fome  Wafps  are  Males ^  feme  Females.  This.  Ex- 
periment I  was  minded  to  try  with  a  Queen-Wajp^ 
more  efpecially,  not  knowing  but  that  Wafps^  parti- 
cularly the  Males ^  might  be  as  fond  of  their  Queens^ 
as  the  Bees  are  of  theirs,  who  will  not  forfake  them^ 
but  will  live  and  die  with  them.  But  I  did  not  find 
it  to  fucceed  fo  among  the  Wajps.  For  although  I 
put  fome  QueenWafps^  and  others  alfo,  near  the  En- 
trance of  iome  large  Wafp-'NeJis^  yet  I  did  not  fee 
any  Flock  near  them,  only  now  and  then  one  of  the 
common  Wafps,  for  a  little  while,  to  fee  their  Fellow 
confined.  But  indeed  the  Queen-Wafps  which  I  con- 
fined were  weak,  and  did  not  buz  long  \  as  alfo  the 
time  of  Copulation  was  probably  paft,  it  being  Au^ 
guft  12.  when  I  tryM  the  Experiment. 
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V.  OhferVationes  dud  rariores^  ex  Literis  Viri  Doc" 
t(^/mi  Johannis  Huxham,  M2).  i«/Jacobum 
Jurin^  (2(.  5.  Seer. 

O  B  SERVAT.   \. 

Ingens  Omentum. 

VEterani  cuiufdam  MUitis  uxor  dolore  trolico  &c  vo^ 
initu  diu  laboraverat,  quibus  fupervenk  ventris  tu- 
mor durus,  qui  audus  indies  iDagnam  in  moiem  excrevir« 
Jam  evomuntur  omnia,  bilis  atra,  fincera,  tandem  & 
ipfse  fosces  aivinx.  Dolor  veroperfaepe  immanis  in  fiui- 
ftro  prasfertim  hypochodrio,  fotus,  cathartica,  ene- 
mata,  anodyna,  plurima  Pharmacopoeio  Collins  ad- 
hibentur  ^  incalTum  omnia  \  permanet  dolor,  increflit 
ufque  tumor,  digitorum  prelFui  baud  magis  cedens 
quam  fi  lignum  fuifTet.  Ex  hocce  tumore  plura  quad 
tubera  enata  funt,  quorum  unum  alterumve  caput 
puerile,  alia  pugnum  virilem,  magnitudine  seauabantr 
eminebat  autem  maximum  in  finiftro  hypocliondrio^ 
ubi  graviffimum  perfenfit  dolorem,  ita  ut  faspius  ex^* 
clamavcrit  fe  voluiflfe  tumorem  ibidem  loci  fore  pcr- 
fofTum.  Increfcente  tumore  fada  eft  valde  dyfpnoica. 
Tanta  tamque  atrocia  per  menfes  fere  14  perpefla  fu^ 
erat  mulier,  cum  tandem  grata  venit  morborum  re- 
quies,  mors. 

Mihi  enarravit  cafum  Pharmacopohi,  rogavit  infu- 
per  ut  vifcera  incifo  abdomine  infpicerem,  quod  cum 
alio  medico  feci  perlubens«. 

Nudato 
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Nudato  cadavere  montofum  obfervavimus  ventrem  ;^ 
reliquum  vero  corpus  furama  macie  confedum.  Sedo 
abdomine  in  confpedum  fe  dcdit  ingens  quafi  (ebi 
maffa  (nUi  quod  colore  fuit  minus  alba)  totum  veo- 
tris  cavum  adimplens,  ita  ut  nee  ventriculus,  nee  je- 
cur,  neque  inteftina  apparerent  ulla  ^  adhcefcrat  enim 
omentum  hoc  enorme  peritonaeo  pluribus  in  locis,  in 
utroque  praefertim  hypochondrio,  ubi  dc  latior  6c  fir* 
mior  fuit  cohasrentia.  Sedo  autem  in  modum  crucis 
peritona^,  U  ab  omento  feparato,  confp^imus  ilium 
in  pelvim  fere  detrufum,  omentum  etiam  toti  jocino- 
ris  cavo  annexum,  ventriculum  hac  mole  oppreiTum, 
uti  &c  duodenum,  colon  &  jejunum :  cum  adipofo  re- 
num  involucro  (finiflro  pra^cipue)  connexum  &c  qua(i 
confufam  fuit^  adeo  ut  colon,  altius  paulo  quam  in 
redum  definit,  febohocce  concretofuit  peoitusinvo* 
lutum,  hinc  foecibus  prasclufum  iter,  hinc  illx  lachry- 
mal, hinc  dolores  illi  fasviflimi,  quibus  ante  mortem 
excruciata  fuerat  mulier :  &  ut  hie  obiter  notem,  per 
plures  dies  ante  mortem  nee  fua  fponte  nee  vel  clyf- 
matibus  acerrimis  irrit^a  aivus  foeces  dejecerat  uUas. 

His  luftratis  ingens  feparavimus  omentum  k  jecorc, 
ventriculo,  fchirrofo  pancreate,  inteftinis,  tandem  6c 
^  mefenterio,  dc  ab  interna  peritona;i  lamina  reni<p 
bus  indrata.  Splen  fuit  hac  maifa  quodam  modo  de« 
merfus,  contradior  6c  quafi  coriaceus.  Hunc  quafi 
febi  montem  exemi  denique  6c  per  famulum  noflrum 
domum  mi(] :  erat  autem  animus  omentum  hoc  mor^ 
bidum  accuratius  perf^ciendi,  cumjam  enim  advef- 
perafceret  defuit  opportunitas* 

Pendebat  omentum  hoccc  tbxvi  ^  JvoirJ.  nee  ta^ 
men  abflulimus  unam  faltem  alteram ve  libra m  parti- 
bus  adhaerentem.  Pondus  hercle  maximum  !  Si  con* 
fideremus  ex  obefiore  homine  omentum  vix  libras 
pendere  tres,  majus  certe  inveni  antehae  nunquam, 
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quanquam  8C  fecui  5C  diffefta  vidi  plurlma  hominurr 
cadavera.  Fatcor  equidera  longe  majus  k  Gregorio 
Horjlio  in  fuis  obfervat.  memoratum  fuiflfe,  majus 
ctiam  in  Ephcmcrid.  German,  ann.  x.  veruntaincn 
hoc  quoque  noftrum  monftris  annumerari  merica 
debet. 

Hujus  3c  in  extima  parte,  nee  non  in  interiore 
fubflantia,  plura  obfervavi  vafa  fanguinea,  eaque  cer- 
te  maxime  dilatata,  quorum  aliqua  penna  anferina 
majora,  aliqua  vero  quafi  in  aneurifmatibus  terininanr 
tia.  Ex  horum  aneurifmatum  ((i  ita  dicam)  maxiino 
uncias  circiter  fex  nigricantis  fanguinis  extraxi  cum 
quibufdam  gruQiis  albidioribus  ^  anne  adipis  particuLe 
k  venis  epiploicis  abforpta?  atque  morbo  congelata;  > 

Ex  plurimis  lobis  conflan  mihi  videbatur  mafia 
hascce,  (ibi  invicem  arde  hasrentibus  -,  aliquos  tamen 
feparavi,  quorum  pauci  porno  minori  fuere  magnitu* 
dine  a^quales,  forma  iiaud  abfimiles*  Media  hujus  pars, 
cstera  durior,  cultro  baud  facile  cedebat. 

In  ifthoc  cadavere  fequentia  etiam  fuere  obfervatu 
digniora.  Inferior  hepatis  pars  in  fchirrum  abierat. 
Ex  vefica  fellea  plures  exemi  calculos,  carbonem  fof- 
fiiem  colore  referentes,  friabiles,  aquam  innatantes, 
quos  bilem  baud  improprie  nominares  fplendidam  j 
his  quippe  quum  inerant  plurimas  particulse  micantes, 
haud  dubio  falina?. 

Mefenterii  glandula;  fuere  fchirrofas,  imo  qua?« 
dam  in  fubftantiam  pene  lapid^am  indurata?.  Intefli- 
na  tenua  fuere  inflammata,  colon  cum  coeco  fere  to- 
turn  gangrena  correptum,  etiam  procefTus  ipfe  vermi* 
qjlaris. 

Ren  uterque  fuit  fanus  fatis :  dexter  autem  emiiit 
ureter es  duos :  cum  vero  renem  diffccuiffem,  percepi 
facile,  quid  eHTet  in  caufa,  cur  ureter  hie  fuit  duplex. 
Renis  enim  pelvis  fepto  quodam  fuit  divifa,  digitum 

tranfverfum 


tranfverfutn  crafTo,  ejufdem  perfede  fubftantias  cum 
reiiquo  renis  parenchymate. 

Hie  fuit  ren  quad  duplex,  cui  duplex  pelvis,  ure- 
terque  duplex. 

Erant  in  imo  abdomine  feri  fubcruenti  librae  quali 
du2e« 

Malum  hoc  immedicabile  pcnitus  vifum  efl,  ni(i 
quis  morbi  principiis  obftitifTet. 

O  B  S  ERVAT.    II. 

SaliVd  Color  infoUtus. 

T\Ominus  Fox^  quadragenarius,  gracilis,  biliofus, 
•*^  per  menfcm  unum  alterumve  elanguerat,  naufea, 
idero  dc  doloribus  coiicis  vexatus :  tandem  ex  epoto 
largiter  vino  pomaceo  vehementiflimo  colices  paro* 
xyfmo  correptus  me  confulit,  Vomitabat  omnia,  u- 
rinx  parum  reddebat  coloris  lixivii,  qua?  fedimenti  plu* 
rimum  deponebat  fubviridis. 

Ego  flatim  illi  potionem  ex  Ipecac  emeticam  propi- 
nari  jubeo,  infiifo  dein  C.  Bened.  aflatim  haufto  plu- 
rima  vifcofa,  biliofa,  rejecit :  turn  enemate  Terebinth, 
injedo  alvus  bis  terve  refpondit.  Ex  fumpta  miflura 
anodyna  vomitus  dc  tormina  comprimuntur^  jam  de 
languore  fummo  K  abdominis  diilentione  conqueftio  ^ 
paulo  etiam  pofl:  recrudefcit  dolor.  Bolum  prasfcripfi 
ex  Jfalap.  3 j.  Calomelan.  gr.viij.  Spec.  Diambr.  gn  v\. 
Laud.  folid«  gr.  j.  Syrup,  de  Sp.  Cerv«  a.  f.  quam  pri- 
mum  fumend.  cum  Tind.  facr.  sij.  nine  omnia  pa- 
cata.  poft  horas  I2ter  fundit  alvus  perliquida,  biliofai 
Ex  fumpto  dein  hauftu  anodyno  nox  tranquilla.  Ma« 
ne  de  dolore  dc  faucium  tumore  queribundus  craiTa, 
fubfufca,  expuebat  ^  mox  abunde  efBuit  faliva  colore 
viridiilima,  bill  porraceae  quam  fimillima,  nifi  quod 
fenuior.    Perduravit  fiuxus  hie  falivae  viridis  horas 
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quafi  40,  quo  tempore  fputavit  quantum  vix  caperent 
fextariiduo:  ad  flavedinem  dein  vergebat  color  fluoris 
eo  ufq^ue  dum  ad  inftar  folutionis  Gut.  Gambas  evaiit : 
quantitas  autem  auda  potius  quam  diminuta. 

Perftitit  &  hicce  color  per  lioras  etiam  quadraginta, 
dein  fenfim  pellucida  fafta  eft  faliva,  atque  fubito,  uti 
oborta  efl,  evanuit  penitus  faiivatio. 

Intra  biennii  fpatium  bis  terve  in  icterum  inciderat 
ante  hujus  morbi  acceilionem.  Decern  abhinc  annis 
maxima  falivatio  fponte  erumpens  Iiunc  ipfum  homi- 
nem  in  fummum  vitas  difcrimen  intulerat  ^  falvus  au^ 
tem  cvafit  ope  dodiffimi  expertifliroique  Medici, 
D.  D.  ?yne.  Tunc  vero  temporis  ne  vel  c  li  hilum  fum- 
pferat,  nee  uUo  modo  fuerat  colorata  faliva. 

In  hac  hiftoria  obfervatu  baud  indigna  quxdam  oc- 
currunt.  Salivatio  nempe  fponte  exufcitans,  vel  ex 
tantilio  forfan  Calomel,  excitata.  Calomel  autem  pro- 
be paratum  novi,  quippe  qui  plurimas  ejufdemet  do- 
fes,  quarum  aliquas  ad  fcrupuL  integrum,  exhiberi 
julleram,  nc  vel  miriiraofequente  falivationis  figno* 

Occur rit  porro,  quantum  ego  faltem  fcio,  lalivae 
injiuditus  colon  Saliva  viridi  ita  penitus  tindi  erant 
dentes  &  fauces  quafi  aerugine  obdudi  fuiffent :  per- 
manfit  dentium  color  viridis  quatuordecim  poft  diebus 
quam  convaluit. 

Notandum  prasterea  fluxum  hunc  falivae  fuiffe  cri- 
ticum,  quo  judicatus  eft  &  iderus  &  colicus  morbus; 
ab  inceptaote  enim  falivatione  ne  vel  minimus  dolor 
ventris,  decolor  cutis fub viridis  fenfim  evanuit,  uri- 
nam  etiam  reddidit  copiofius  \  fed  fubnigram.  Ille  ve- 
ro, qui  ante  hunc  iluxum  valde  languidus  fuit  5c 
jam  quafi  morib andus  maximum  falivas  evacuationem. 

Serum  Idericorum  tindum  effe  bile  omnibus  no- 
turn  eft:  necalicui  forfitan  videatur  magis  mirandum 

ferum 
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ferum  fiavum  poife  per  glandulas  falivares  excerni 
quam  per  ferofa  cutis  vafcula,  qaod  tamen  idero  la^^ 
oorantibus  contigiife  fa^pius  obfervavimus,  admoto 
prius  epifpaftico :  de  urina  biliofa  nil  dicain.  Unde 
vero  color  falivse  viridis  baud  ita  facile  didu.  Hu- 
jus  opinor  ego  caufam  procatarticam  efTe  pomace!  vini 
potationem. 

Bili  £1  mifcueris  acidum  color  oritur  viridis.  Hinc 
torminofas  infantum  dejediones  virides,  lade  in  ven« 
triculo  acefcente.  Hinc  porracea  biiis.  Ponamus 
jam  acidum  pomaceum  a  venis  ladeis  vel  &  a  mefarai* 
cis  forfan,  abforptum,  feroque  fanguinis  biliofo  per- 
mlxtum :  quid  eveniret  inde  ?  Credo  equidem  flavi  fe- 
rl  coloris  in  viridem  permutatio.  Profiteor  hercle^ 
acida  quascumque  a  vi  corporis  virali  in  alcalinam  na- 
turam  mutantur^  etiam  ipfum  vitrioii  acidum :  Iangue« 
fcentibus  autem  viribus,  concodione  kefa  lympha  ef- 
foeita  fada,  fada  dC  inerte  bile,  quels  adde  unguinem 
tardius  circulantem,  acida  parum  fubada,  nee  in  pri« 
mis  viis,  nee  in  ipfo  fanguine,  acidam  exuunt  natu« 
ram.  Hoc  teftantur  acidi  debilium  fudores,  aciduC- 
que  in  ore  fapor  a  febribus  infiammatoriis  convalef- 
centium^  quibus  ad  reftinguendam  febrem  largius  fu* 
erat  exhibitus  acidus  potu&  Saspius  certe  memini  me 
vinum  pomaceum  largiter  poti^e  brevique  urinam  ip- 
fiflimum  potus  odorem  fpirantem  reddidiile.  Cura- 
bam  nuperrime  mulierem  fumma  haemorrhagia,  du- 
rante diu,  correptam,  cui  inter  castera  plurimum  fue* 
rat  exhibitum  Elix.  Vitriol.  Mynfich.  celfavit  tandem 
hasmorrhagia,  debilis  autem  inde  reddita  mulier  inci- 
dit  in  leves  fpafmos,  artuumque  dolores,  ventris  tor- 
mina diarrhoea  comitante,  plures  excrevit  alvus  deje- 
^ones  yiridiflimas,  flercoris  vaccini  fimillimas,  talef- 
que  per  plures  dies,  quanquam  Rliabarb.  fuerat  ter 
exhibitum  ad  expurgandas  acidi  particulas,  inteflinis 
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adhsrentet*  Hie  fal  aeidus  fan^ni  immiftos,  pod 
dies  plures  iterutn  e  fanguine  pei  inteftina  reieStu  efl^ 
vi  vits  nullo  fere  modo  fabadus. 

Microfcopio  olim  obfcrvavit  LeeuwenhoekiWt  quod 
chylt  fales  acidi  a  bile  retundantur  dc  comminuantur, 
quum  vero  in  jecore  fubfiftat  obftni^  bilis,  integri& 
viribus  vafa  laftea  perroeat  acidum.  In  aegroto  aatem 
noftro  bilem  obftrudam  futiTe,  patdt  inde,  quod  ai- 
vus  fuerat  compreffior,  &  faeces  ante  voniitum  medi- 
caioento  comaiotuin  reddidit  albidas. 

Hypothefis  fortafTe  noftra  illuftretur  noagi^  fi  per- 
pendamns  unde  oriatur  vtr^oum  ^ff^9if  color  her- 
beus  (ut  cum  flauto  loquar).  His  eoim  frudus  itii> 
maturi,  acetum  atque  id  genus  aUa,  fummas  iunt  cu- 
pidias,  viriatis  autem  concodioniis  organis,  parum  im- 
xDutata  fanguioi  raifcentur,  bilenique  ic  fangainem 
obruunt  acido.  Hinc  glanduke  obfmidaBy  iiinc  facie» 
ex  viridi  pallida,  tumor  hinc  hydropicusj  atque  quod 
non  levis  eft  momenti  jecur  fchirrofum  ex  chlorofi  {»:»- 
mortuarum  faspe  inventum  6iit  viride.  Jam  jpauds 
reftat  dicendum  unde  colon  falivas  viridi  fucceilit  co* 
lor  flatrus,  quod  inde  £idura  arbitror,  ^uia  poft  aci- 
dum a  fangume  partim  ablegatum,  partim  &  a  mota 
fanguinia,*  ob  cardiaca  exhibita,  audb  deflrudum,  fu- 
perrait  fohim  fuperflua  biUs  fanguine  expeUenda,  quod 
Sc  brevi  feceifit,  referatis  bills  poris,  hi  perpatuloa 
^vz  dodusmirandam  in  modaoi  excreta. 
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Vl*  ^^'  ^  4  Lttttf  from  l/k.  Thomas  Robie^ 
^iyfidM  in  Ncw^fingland,  f«  the  ^y^rend 
Jk(K  Derham,  E  ^.  ^.  Ctmctmnig  the  EffeiU 
«/  Inocuhttmi  5  21^  £c/if/^  0/  r^  Sttn  in  No* 
vembcr  I7az;  Jnd  the  yknom  of  Spiders. 

Sakm^  Tuefdi^  Jane  4« 

WE  don\  at  yet  fee  any  ill  Effeds  of  Inoculation, 
bat  the  Inoculated  are  as  yet  as  well,  and  fome 
of  them  a  g;reat  deal  better  than  ever  -,  as  for  the  ill 
Gonfequences  that  have  beeivin  England^  I  can't  tell 
what  they  may  arife  from,  but  I  can  hardly  think 
they  are  Uie  genuine  Efie6te  of  Inoculation,  but  may 
arite  from  fome  previous  Difpofition  to  fuch  Diftem- 
pers  as  you  mention,  or  for  want  of  due  Evacuations 
after  Inoculation,  and  too  foon  healing  the  Places  of 
Incifion  ^  but  I  dare  not  pretend  to  fay  any  more,  and 
fo  leave  it  to  the  Opinion  of  better  Judges  ^  but  only 
afTure  you  I  don't  know,  as  yet  of  any  luch  ill  EfFeds 
in  this  Country. 

As  to  the  great  Edipfe  of  the  Sun  in  November 
taft,  I  will  give  you  my  Obfervations  thereof,  when  I 
have  told  you,  that  at  Tale  College,  in  ConneBicut 
Colony,  I  nave  an  Account  that  their  Obfervers  fup- 
pofed  it  to  be  but  about  8  Digits,  when  by  my  Calcu- 
lation for  Cambridge^  it  was  to  have  been  above  1 1. 
Tale  College  lies  about  8'  or  ic'  Weft  from  Camb. 
in  Lat.  about  41^1  North.  I  never  calculated  it  for 
that  place^  but  Idid  for  London^  and  it  agrees  to  about 


7'  or  8'  with  your  Obfcrvations,  and  pretty  c^fta* 
4o4h6Digtf»  Th%  C€nt]gmaa  tkat  writer  me  word 
of  this,  tells  me  he  calculated  it  and  could  make  it 
fcarce  7  ^/>«  eclipfed,  and  that  it  pallbd  oiF  from  Jnid-^ 
tica  into  the  Sea,  a  great  deal  more  fouthward  than  I 
made  it^  for  by  ^y  Calculation  it  was  to  be  central 
9t)Cape  C^//,  and  to  to  pafs  over  to  the  Ifles  of  Cape 
dc  VtfiJk  But  taking  him  to  be  very  much  miflaken, 
I  proceed  to  give  you  my  Obfervations,  as  far  as  I 
was  able  to  make  them  ^  and  I  think  they  were  well 
and  truly  made. 

fi.    h.     f 
Vav^27.  1722.  I     7    27  morn.   I  faw  the  Sun  rife 

Eclipfed,  on  its  fupreme 
Vertex  to  the  South,  about 
4  Dig.  tho*  fome  on  the 
Top  of  the  new  College 
faw  it  a'  or  3/  before.  The 
Sun*s  true  rifing  this  Morn.^ 
was  jh.  30',  hence  the 
Refradion  is  about  6  ^  and 
fo  I  have  often  obfervcd 
it.  From  this  time,  till 
about  8  b.  30'  or  40'  1  faw 
no  more  of  the  Sun,  but 
then  I  judge  it  was  eclipsed 
6  di^.  or  more. 

The   Sun   was  eclipfed 
4  \  Dig.  nearcft. 

A  little  Spot  in  the  Sun 
emerged. 
5    9    2  5     45  I  faw  the  Moon  go  off 

the  Sun. 
9    25     45  Mr.  Danfortb  in  2LKoom 

jufl  by  me  law  the  Shadow 

go 
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go  off  the  Paper  iboot  30^ 
ROOD  its  lower  Vertex  to 

h.    f      fi      the  Eaft. 

9    35    90  Mr.  JffUten  ixv  the 

Shadow  go  off  the  Paper 
fiz'd  to  the  College  Braft 
Qjzadrant  at  his  Houfe. 

Mr.  Owtn  Harruj  an  in- 
genious Schoolmafter  in 
Mofion,  (ays  lie  obferved 
the  End  at  about  26'p,g» 

By  the  fecond  Obfervation  the  Sun*s  Diameter  was 
to  the  Moon's  As  1000  to  97a  :  by  the  third.  As 
1000  to  975.  At  Betftom  the  Eclipfe  was  obferved, 
allowing  for  its  Diftance,  d»  1  obferved  it  at  the  Col- 
lege. And  at  Bamfiabh,^cn.  Cape  Ced^  there  was 
but  a  little  left  of  the  Sun,  and  nearer  the  Head  of 
the  Cape  there  was  a  Ring  of  Light  quite  round  the 
Moon. 

The  Telefcope  I  made  my  Obfervations  by  is  24 
Feet  long.  The  TeleCcope  th^  Mr.  Danfortb  uied, 
thro*  which  the  Rays  were  tranfmirted,  was  8  Feet, 
and  the  Brafs  Qjiadrant  the  very  fame  Dr.  Halle* 
ufed  at  St,  Helena.  If  I  have  been  guilty  of  any  Mi* 
flake  pardon  me,  and  if,  with  eafe,  you  could  tell 
me  where  the  Shadow  would  pafs  off  America,  I 
Ihould  be  glad,  for  I  made  it  to  be  about  Cape  Cod, 
Taking  its  Latitude  to  be  40®  North,  or  40**  lo'  and 
Eaft  from  the  College  10'  or  15'!  forget  which. 

I  (hall  now  give  you  an  Account  of  a  remarkable 
Accident  relating  to  the  Venom  of  Spiders.  Sept.  1 3. 
1 73a  one  Nat,  Ware  of  Needbam  was  bit  by  a 
fmaU  Spider,  which  he  could  not  give  an  exad  De- 
fcription  of,  crufhing  it  to  Pieces  between  his  Stock- 
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iDgt&dLeg^  the  Account  he  gave  is  this;  vix.Tbali 
geetiog  up  eavly  in  chaAlorn'iag,  and  putting  on  bis 
Stocking  he  prefentiy  felt  fomething  bite  his  left  Leg 
a  little  above  his  Ancle,  about  i  an  Hour  after  befvrtt 
a  Pain  in  that  Leg,  and  about  i  an  hour  from  his  firft 
perceiving  Pain  in  his  Leg,  he  felt  a  Pain  in  hk 
Groin,  and  at  the  fiune  Time  a  creeping  Pain  in  the 
Calf  of  his  left  Le^  ^  and  about  one  Hour  after  it  got 
into  the  Small  of  his  &ck,  and  then  round  him,  and 
in  his  Stomadi,  and  in  his  right  Thigh,  and  after, 
wacda  Numbne&  in  his  Head  ^  the  Pains  were  not 
conftant  and  fixed,  but  erratick  and  very  acute.  His 
Puife  was  very  bw  and  heavy.    He  came  to  Camh 
to  a  Phy  fician  there,  and  I  was  alfo  defired  to  go  and 
ifi  him,  which  I  did,  and  he  gave  roe  this  Account. 
Sfft^  14.  In  the  Morning  the  Man  abovefaid  came 
to  fee  me,  and  was  much  q^tter  tho'  he  had  but  little 
Syieep.  in  the  Night.    The  Means  the  Dodor  ufed 
were  only  Sp,  Cor.  Cfrxu  &  Sal  Vol.  Com,  Cerv.  with 
V'tnwn  Vtperin.  and  Onions  or  Garlick  externally  ap- 
plied to  the  Place  where  the  Wound  was.    Thefe 
thif^s  raifed  his  PuKei  and  tOy  1  fuppofe,  afiifted  Na> 
ture  to  throw  o£F  the  Venom. 
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VIT.  OlffaHratiau  maJe  m  haly  of  4  Lurutr  Eclipje^ 
wM  hifpened  the  Zth  of  Sepc.  171 S.  Bx' 
traced  prom  tbe  Ciornale  di  Liceraci  of  Ye- 
mcc. 


O 


fvathmt  madt  iyr  Stpur  G&)vaBni  Polen 
d  Giovambatiihi  Mc«g!igoi»  at  Padua,  h 
of  £giM«Piecv»  Beabo,  HdHe  of  Venice. 


Tempns  Appareiu 
poftMenaieoit 

Sab  tokittfa  Edipfe  aubet  lumia  ob* 
//      tezerc. 

35  Umbra  appeUita&pntcra-Mtivafi  roads 
boHMtiiiB'^  diftat  ab  Ariftircbo  dta. 
netro  ejufdeoi  itneatae;  patique  inters 
vatlo  a'iCqdero* 
5  Appellst  umbra  ad  Civpeniieiim» 
56  Unsbia  appeUit  oi.  TycheoMa. 
10  AppelKt  ad  PJanmein. 
^t  Te^t  MuilkHn  totvni. 
55  Tcgere  iseipit  partem  «rrivam  maris 

ne^ari^ 
5^  Ap^eUit  fecundam  partem  octivam  fype- 

norem  ad  tnare  Crifimn. 
jg  Penumbra  eziremum  difci  aitingir. 
A  Vix  qoidqam  immeffioniaft^ereft. 
Toto  integnr  immerGonis  tempore  luna 
videri  potuit  commixta  colore  quodam 
btrfcnra  &rlbbi<nbMii»T^  Princi^opoft 
imaerConemr  lanatpaM  odentSBi  ver* 
{ur  aasvbfiairior. 

*  Oblcurior 
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83^^  Oofninor  ««t  hatat  pan  prepe  ^d 

medium :  minus  obfcurae  erant  circum- 
quaqttt  partes  difci  txhrtinue. 

9    30    49  SteUula  qusedam,  «udis  ocujis  iq^oafpi. 

ciu,viz  decern  fecundis  di^re  videba- 
tur  a  luns  difco  c  rcgionc  Laruhergii. 
33  9  Penumbra  fit  clara  in  difci  extrema  par- 
te ortiva. 

3$      4  Tnitium  emcrfionis  ex  ortiva  plaga. 
40    39  CximaldDSjam  emerfit  ab 'Umbra  a  ^a 

SiMt  fei  1^8  minori  fpatio. 
44    38  Stelluke  ante  vifae  a  luna  occultatjo :  ta- 

men  incerta. 

49  34  Gaffendus  emieigit. 

50  49  Mare  humorum  extra  umbram  ttftum. 
10    00     9  Copernid  emer^fio. 

S  SS  Fia^o  emetgero  JAoiiut* 

14  41  ^udoxjtis  exit. 

19  13  Menelai  emerfio. 
37      7  Mare  nedaris Kttum  emerfi|. 

S6    38  UiQbiad«viditiBare<rtfium.Hifariamfe. 

cundiw  ipfiuftmajorflpi  djivnetram. 
39    13  Incipit?mQbni  fieri  tantiQtim  raricr* 
41      3  Vifus^eft  effis  umbrae  finis. 
43    57  Et  finis  penumbras. 

II.  Obfervatums  made  in  the  faUce  of  the  Iffituto 
deUe  Sdcnz^  ^  Bologna  \  h  Sitnor  Geminiano 
Kondelli,  Giufeppc-Antomo  Nadjo.  ^^  Qulio- 
Caefare  Parifi. 

Temp.  Ter.  p,  oi. 

&     I      II  Imttum  ecMpfit  noa  eft  obfervatun. 
^51    30*  Mare  humorum  ad  umbram. 
%6    33  Capuanus  ad  iMnbnra. 

Mdff* 


6    $6  37  Marc  humorum  totum  in  umbra. 
717  BuUialdus  ad  umbram. 

2  5  a  BuUialdus  tot  us  fub  umbra. 

3  37  Copernicus  totus  fubumbra« 

11  72  Tycho  ad  umbram. 

12  ^2  Totus  Tycho  fub  umbra# 

15  37  Plato  ad  umbram. 

16  27  Totus  Plato  fub  umbra. 
19  32  Manilius  ad  umbram. 
19  52  Mare  ferenitatis. 

23  57  Mare  tranquillitatis. 

35  8  MefTalia  ad  umbram. 

36  8  Totus  Melfalla  fub  umbra. 

36  38  Mare  foecunditatis  ad  umbram. 

37  23  Promontorium  fomni. 
39  23  Cleomedes  ad  umbram. 

39  53  Marecrifium. 

44  8  Mare  foecunditatis  totum. 

44  43  Mare  crifium  totum. 

47  18  Totalis  obfcu ratio  lunae,  juxta  D.  Ka^ 

dli  ae/limationem. 

47  53  Totalis  obfcuratio,  juxta  D.  Farifmrn. 

9     33  40  Initium  emerfionis  lunse. 

36  35  Grimaldus  totus  extra  umbram. 

40  54  Galilasus  extra  umbram. 

42  34  Sidus  quoddam  a  luna  tegitur  in  eodem 

proxime  vertical!  cum  centro  Iunx« 

47  50  Mare  humonim  extra  umbram. 

52  10  BuUialdus  extra  umbram. 

54  25  Centrum  Tychonis  extra  umbram. 

55  13  Tycho  totus  extra  umbram. 
58  46  Mare  nubium  extra  umbram. 

10      4  2  Plato  ad  umbrae  terminum. 

5  33  Totus  Plato  extra  umbram. 
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10    17    12  Infula  iinus  medil  extra  umbram; 

33  47  MefTallaad  terminum  umbne^  fimulto* 

turn  mare  ferenitatis  extra  umbram. 
27     58  Mare  tranquiilitatis  extra  umbram. 
30     12  Cleomedes  extra  umbram. 
32      8  Mare  crifium  umbras  terminumattingit. 

34  7  Mare  foecunditatis  totum  extra  umbram. 

36  19  Mare  crifium  totum  extra  umbram. 

37  36  Finis  eclipfis. 

III.  Obfervations  made  in  the  Suburbs  of  Bologna  y^wrib* 
wards  ^  by  Signori  Euftachio  and  Gabbrielo  Man* 
fredi. 


H. 


631     48  Nunc  primum  luna  e  collibus  afTurgere 

incipit,  penumbra  atmofphersc  jam  in- 
feda. 
43     13  Initium  veras  eclipfis,  quantum  judicare 

patiebatur  fubdubius  umbrae  terminus. 
Paulo  pod  nubecularum  atque  arbo- 
rum  objeftu  lunse  tegebatur. 
%2     48  Umbra  per  Ariftarchum  &  Keplerum 

protenditur,  atque  una  mare  humo* 
rum  tangere  videtur. 

7223  Umbra  per  medium  Bullialdi,  fimul  tan- 
gens  Copernicum. 

4  2  Umbra  per  medium  Copernici. 

5  4  Totus  Copernicus  htet. 
7     58  Umbra  Pitatum  attingir. 

10     54  Attingit  Tychonem. 

12  19  Medium  Tychon is  la tet. 

13  9  Totus  Tycho  latet. 
15     34  Umbra  ad  Platonem. 
\6      7  Ad  medium  Phtonis. 

Totus 
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7  i5    54  Totus  Plato  latct. 
3o      9  Manilius  tegitur. 

20  34  Umbra  tangit  mare  ferenitatis^ 

2^  44  Menelaus  tegitun 

34  36  Dionyfius  tegitun 
27  34  Plinius  tcgitur* 

29  49  Umbra  ad  Catharinam,Theophilum,  Cy- 

r  ilium. 

30  36  Umbra  tangit  Fracaftorium. 

31  44  Medium  Fracoftorii  tegitur. 

32  34  Promontorium  acutumumbram  fubir. 

35  15  Promontorium  fomni  latet« 
37     57  Taruntius  latet. 

39    39  Umbra  tangit  mare  crifium. 

42     16  Umbra  per  medium  mare  crifium. 

44       5  Totum  mare  crifium  in  umbra  conditun 

47     50  Totalis  immerfio  lunse  in  umbram. 

Toto  tempore  eclipfis  luna  clarifli- 
me  in  fudo  fpedabarur,  colore  ru- 
befcenti,  ea  parte  denfiori,  qua  al- 
tius  in  umbram  immergebatur. 

8  38     50  Hoc  tempore,  &c  deinceps  aliquot  mi- 

nutis,  omni  ex  parte  asque  obfcura  ap- 
parebat  lunas  facies,  ut  facile  confla- 
ret  cam  prope  umbrae  centrum  verfari. 

9  27     $0  E  regione  Grimaldi,  qua  parte  emerfio 

imminebat^  infignis    fulgor  fpeflari 
cceperat. 
29    20  Dubitari  CGsptum  de  emerfion is  initio. 

33  20  Proculdubio  emerfio  jam  inceperat« 

35     21  Grimaldus  ab  umbra  fe  fubducere  incipit« 

35  55  Centrum  Grimaldi  emergit,  torus  Ricci- 

olus  jam  detectus  erat. 

36  26  Totus  Grimaldus  exit  ab  umbra. 

M  2  Gall* 
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9  99    38  Galilasus  exit. 

41     22  Umbra  tangit  mare  humorum. 
4a     31  Steilula  quae  diu  prope  limbum  lunae  in- 

feriorem  (qui  telefcopio  fuperior  ap- 

f)arebat)  morata  fuerat,  nuncdemum 
lib  lunam  conditur,  circa  plagam 
Tychonis,  adhuc  eclipfi  laborantem. 
Alias  Stellulae  lunam  fubiturae  vide- 
bantur,  fed  poftquam  unus  vd  alter 
digitus  lunaris  faciei  illuftrari  ccepit, 
prae  fulgore  omnes  evanefcebant. 

43     $3  Umbra  per  medium  mare  humorum. 

45    41  Ariflarchus  emergit. 

47    23  Keplerus  emergit. 

53      6  Emergit  Bullialdus. 

53  31  Tycho  dctegi  incipit. 

54  9  Medium  Tychonis  detegitun 

5$       I  Totus  Tycho  detedus:    quo  tempore 

nondum  ftellula  e  lunafe  fubduxeiat. 

55  31  G)pernicus  emergere  incipit. 

56  6  Medium  Copernici  emergit. 

57  15  Totus  Copernicus. 

10  o      X  Steilula  quas  paulo  antea  fub  luna  deli- 

tuerat,  jam  fpedabatur  a  lunas  limbo 
nonnihil  diftans,  ut  appareret  eam  ante 
4  vel  $  minuta  temporis  emerfifle.  Ver- 
fabatur  autem  e  regione  partis  ob- 
fcuras  inferioris  limbi  lunas,  neque 
longe  ab  umbrae  termino. 

4  51  Umbra  per  medium  Platonis. 

5  36  Totus  Plato  detegitur. 
13      6  Manilius  emergit. 

16     31  Dionyfius  emergit. 
16    41  Menelaus  emergit. 

Fraca- 
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10    20    91  Fracaflorius  totus  jam  emerferat*^ 

33  51  Snellius  Sc  Furnerius  to  taliter  cmergunt. 

34  5  Promontorium  acutum  detegitur» 

35  II  Me/Talla  totus  apparct. 
31     II  Proclus  emergit. 

91     51  Mare  crifium  emergere  incipit. 
94      9  Medium  mare  crifium  emergit. 

36  7  Totum  mare  crifium  extra  umbram. 

38     51  Circa  hoc  tempus  umbra  vera  lunam  de- 

ferere  videtur,  penumbra  adhuc  ad 
multum  temporis  perdurante. 

In  the  Epbemerides  publifhed  in  the  Year  1715* 
from  M.  Caffinfs  Tables  for  the  Ufe  of  the  Iftituto 
Bolognefe  delle  Scienze^  the  Beginning  of  thefe  E- 
cliples  was  marked  at  6h.  41^  the  total  Immerfion  at 
yh.  \6\  the  Beginning  of  the  Emerfion  at  <^h.  33% 
the  End  at  loh.  38^  which  Times  fcarcely  difitr  one 
or  two  Minutes  from  the  Times  obferved. 

IV,  Obfervations  made  bj  the  Marquis  Antonio  Ghi- 
(ilieri,  at  Bologna^  on  the  Obfervatory  in  bis  own 
Houfe. 

33  Initium  eclipfis  dubium. 
33  Mare  humorum  ad  umbram* 
46  Capuanus  ad  umbram. 

13  BulliaJdusad  umbram. 

14  Mare  nedaris  totum  fub  umbra. 
30  Promontorium  acutum  ad  umbranu 
45  Promontorium  fomni  ad  umbram* 
45  Mare  crifium  ad  umbram* 
37  Totalis  immerfio  luna?. 
50  Initium  emerfionis. 
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99  Grlmaldus  totus  extra  umbianu 
17  Tycno  totus  extra  umbram. 
6  Plmius  totus  extra  umbram. 
99  Mare  crifium  emergere  incipit. 
43  Finis  eclipfis« 


VIII.  Experimenta  <^  Ob/eryationes  de  Congelatione 
aqu£   in   Vacuo   faEi£'  a  D.  C.  Fahrenheit^ 

fNter  piurima  admiranda  Natune  Phcenomena  aqua- 
rum  congelation  em  non  minoris  momenti  efTe  {em* 
per  judicavi  ^  hinc  faepe  experiundi  cupidus  fui,  qui- 
nam  efFedus  frigoris  f uturi  efTent,  fi  aqua  in  fpatio  ab 
aere  vacuo  clauderetur.  Et  quoniam  dies  fecundus, 
tertius  &  quartus  Martii^  (Styli  V.)  Anni  I72i* 
ejufmodi  experimentis  favebat,  hinc  fequentes  obfer* 
vationes  <5c  experimenta  a  me  funt  fadas. 

Antequam  autem  experimentorum  recenfionem  ag- 
grediar,  necefle  erit,  ur  paucis  quasdam  de  thermome- 
tris,  qua?  a  me  conftruuntur,  eorumque  fcalas  divifio- 
ne,  ut  &  de  methodo  evacuandi,  qua  ufus  fum,  men* 
tionem  faciam.  Duo  potiflimum  genera  thermome- 
trorum  a  me  conficiuntur,  quorum  unum  fpiritu  vini 
be  alterum  argento  vivo  eft  repletum :  Longitudo  eo- 
rum  varia  eft,  pro  ufu,  cui  infervire  debent:  Omnia 
autem  in  eo  conveniunt,  quod  in  omnibus  fcalas  gra« 
dibus  concordent,  interque  limites  fixos  variationes 
fuas  abfolvant.  Thermometrorum  fcala,  quas  meteo- 
rologicis  obfervationibus  folummodo  inferviunt,  infra 
a  Zero  incipit  ^  96^^  gradu  finitur.  Hujus  fcalas  di- 
vifio  tribus  nititur  terminis  fixis,  qui  arte  fequenti 
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modo  parari  pofTunt  ^  primus  illorum  in  infima  parte 
vel  initio  fcalas  reperitur^  &  commixtione  glaciei, 
aquas,  Sc  (alis  Armoniaci  vel  etiam  maritimi  acquiri- 
tur  J  huic  roixturas  fi  thermometron  imponitur,  fiui- 
dum  ejus  ufque  ad  gradum,  qui  zero  notatur,  defcen- 
dit.  Melius  autem  hyeme,  quam  asftate  hoc  experi- 
mentum  fuccedit.  Secundus  terminus  obtinetur,  fi 
aqua  8c  glacies  abfque  memoratis  falibus  commifcen* 
tur,  impofito  thermometro  huic  mixturae,  fluidum 
ejus  tricefimum  fecundum  occupat  gradum,^  terminus 
initii  congelationis  a  me  vocatur  -,  aquas  enim  ftagnan* 
tea  tenuiifima  jam  glacie  obducuntur,  quando  hyeme 
liquor  thermometri  hunce  gradum  attingit.  Termi- 
nus tertius  in  nonagefimo  fexto  gradu  reperitur  ^  &c 
fpiritus  ufque  ad  hunc  gradum  dilatatur,  dum  thermo. 
metrum  in  ore  vel  fub  axillis  hominis  in  flatu  fano  vi- 
ventis  tam  diu  tenetur  donee  perfediiEme  calorem  cor- 
poris acquifivit.  Si  vero  calor  hominis  febri  vel  alio 
morbo  fervente  laborantis  inveftigandus  eft,  alio  ther- 
mometro utendum,  cujus  fcala  ufque  ad  128  vel  132 
gradual  prolongata  efl«  An  autem  hi  gradus  ferven- 
tiffimo  calori  alicujus  febris  fufEciant  nondum  exper- 
tus  fum,  vix  tamen  credendum,  quod  cujufdam  febris 
fervor  gradus  memoratos  excedere  debeat.  Ther- 
mometrorum  fcala,  quorum  ope  ebullientium  liquo- 
rum  gradus  caloris  inveftigatur,  etiam  a  zero  inci'^ 
pit  8c  60c  continet  gradus,  hoc  enim  circiter  gradu 
Mercurius  ipfe  (quo  thermometron  repletum  eft)  in- 
cipit  ebullire. 

Ut  autem  quoque  thermometra  ab  omnibus  muta- 
tionibus  caloris  celeriter  afSciantur,  loco  globulorum 
cylindris  vitreis  funt  praedita,  eo  enim  modo  ob  ma- 
joris  fuperficiei  quantitatem  citius  a  variatione  caloris 
penetrantur. 

Poftquam 
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Poftquam  brcviter  mcntionem  fccidc  conftrudHonc 
theriBomctrorura  meorum,  adhuc  defcribendus  erit 
modus  evacuandi,  quo  in  experimentis  initio  memo* 
ratis  ufus  fum.  Globulus  vitreus  (Frg.  6.)  A  tubulo 
BC  duorum  vcl  trium  pollicum  longo  in  extremitatc 
C  attenuato  prsditus  fupra  igneni  calefit,  quo  fado 
tubuli  extremitas  aqux  immergitur,  dL  tarn  diu  in  aqua 
rel  nquitur  donee  refrigefadionc  aeris  in  ghbulo 
contenti,  guttulis  aliquibus  aqua^  (it  repletus,  deinde 
iterum  fupra  flammam  latiorem  iampadis  cujufdam, 
vcl  fupra  prunas  ope  forcipis  parvse  tenetur,  donee 
aqua  in  globo  contenta  incioit  ebullire,  dc  vapor  aquae 
impetu  inftar  i£olipilas  erumpit:  Hsec  ebullitio  aqua: 
aliquantulum  continuatur,  quo  faclo  globulus  ab  igne 
removetur,  ^extremitatiejus  flamma  candelx  appro- 
pinquatur.  Refrigerefcente  globulo  vapor  ab  igne 
rarefadus  etiam  fuccefTive  condenfatur,  vaporumque 
egrelTus  paulatim  diminuitur,  qui  poflquam  p'ene  cef- 
favit,  in  ipfo  etiam  momento  extremitas  tubuli  colli- 
quefcit,  globulufque  hermetice  (igillatus  &c  ab  aere 
evacuatus  redditur.  An  vero  hoc  modo  probe  ab  aere 
evacuatus  (it,  experire  poteft,  (i  nempe  extremitas 
tubuli  fub  Mercurio  difFringitur,  totus  enim  globulus 
Mercurio  replebitur,  (i  difFradio  caute  fine  introitu 
aeris  externi  fuerit  peracla.  DifFradio  extremitatis 
etiam  Tub  aqua  perfici  potefl,  fed  licet  fumma  cura 
peragatur,  globus  tamen  non  tam  perfede  aqua  re* 
plebitur^  dum  enim  aqua  globum  evacuatum  in* 
trat,  aer,  qui  femper  in  aliqua  quantitate  aqu;e  com- 
mixtus  eft,  ab  ilia  in  minutiffimis  bullulis  ieparatur, 
quas  poftquam  coiverunt  fub  fpecie  bullulse  majoris  in 
globulo  apparent.  Eodem  modo  globus  ab  aere  eva« 
cuari  poteft,  (i  tertia,  dimidia  vel  major  pars  globi 
aqua  repleta  defideratur  ^  de(iderata  enim  quantitate 
aqu2  prius  impletur  &  deinde  poft  ebuUitionem  stqux 
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hermetice  clauditun    His  explicatis  ad  recenfionem 
experimentorum  pervenio. 

Globulum  vitreum,  cujus  diameter  uni  circiter  pol- 
lici  asquabat,  memorato  modo  ab  aere  evacuatuiD,  6c 
aqua  pluviatili  fere  ad  dimidiaoi  partem  repletum,  die 
kcundo  Martii  Anni  1721,  frigoris  rigori  exponebam. 
Aeris  temperies  in  thermometro  appofito  quindeciroo 
gradu  notabatur.    Elapfo  hone  fpatio,  aquam  adhuc 
fiuidam  in  globulo  reperiebam,  cujus  rei  caufam  efle 
arbitrabar,  quod  nempe  aqua  nondum  bene  a  frigore 
eifet  penetrata,  ut  autem  dubii  omnis  tolleretur  fcru- 
pulus,  globum  per  totam  nodem  aeri   expofitum  re- 
linquebam.    Sequenti  die  tertio  Martii  ad   horam 
matutinaro  quintam  aquam  adhuc  fluidam  inveniebam 
&  liquor  thermometri  eundem  adhuc  notabat  gradum, 
cujus  improvifi  phasnomeni  caufam  aeris  abfentias  at- 
tribuebam.     Ut  autem  hujus  conjedurx  Veritas  mihi 
innotefceret,  diffringebam  tubuliextremitatem^utfpa- 
tium  vacuum  globuli  iterum  aere  repleretur,  quo  fado 
tota  aquas  maffa  celerrime  tenuiflimis  glaciei  lameilis 
permifcebatur.    Placebat  mihi  autem  antequam  expe- 
rimenti  repetitio  fieret,  alio  experimento  explora^e, 
an  has  lamella;  glaciale's  aquas  innataturas  eflient,  qua- 
propter  globum  difBringebam  partemque  aliquam  gla- 
ciei aquas  vitreo  poculo  contents  injiciebam,  dc  illam 
aquas  mnatare  confpiciebam. 

Dum  autem  forte  oculos  admodum  brevi  temporis 
intervallo  in  alium  quendam  direxeram  locum,  afpi- 
ciendo  iterum  poculum,  totam  aquam  glacialibus  la- 
meilis permixtam  cernebam,  manente  tamen  adhuc 
in  interftitiis  lamellarum  plurima  aquas  parte  fiuida. 
Thermometron  huic  mixturas  impolitum,  trigefimum 
fecundum  notabat  gradum.  Attentiori  autem  animo 
6c  oculo  hsc  phenomena  conremplari  cupidus,  expe- 
rimentum  duobus  aliia  globulis  repetere  refolvebam : 
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podquim  igitur  priori  modo  prasparati  erant,  iltos  per 
horRs  fpatium  aeri  externo  exponebam^  liquor  autem 
thermometri  interea  jam  vigefiiDum  attigerat  graduiD.. 
Elapfahora  aquam  in  ambobusglobulis  adhuc  fluidam 
inveniebam,  poftquam  auteiD  fpatium  vacuum  globuli 
acre  iterum  repletum  erat,  citiflime  etiam  aqua  (ut  in 
priori  expcrimento)  lamellis  giacialibus  permifcebatur^ 
illarumque  generatio  tarn  fubitanea  erat  ut»vix  oculis 
afTcqui  poterat.    Et  quoniam  lamellarum  generatia, 
quae  in  poculo  vitreo  erat  fafta,  obfervationera  meam 
efFugerat,  hinc  adhuc  maxime  curiofus  eram^  illarum 
generationem  paulo  attentius  contemplari.     Priuf- 
quam  autem  gbbulorum  a  Iterum  diffringebam,  aquam 
memorato  poculo  contentam  a  lamelUs  glacialibus  fe« 
parabam  quo  fado  globulum  dif&ingebam,  glaciem  in 
globo  generatam  aquas  injiciebam.    Glacies  injefta 
^uidem  aquae  innatabat,  led  lamellarum  generatio 
m  pocub  rruftra  a  me  expedabatur^    Ob  negotiorum 
^uorundam  neceflitatem,  experimentorum  continua- 
tionem  advenienti  dedicabam  nodi.    Qpae  poftquam 
advenerat,  iterum  hora  undecima  tres  globulos  fsvien- 
ti  gelu  exponebam«    Horum  duo  ad  dimidiam  circiter 
partem,  iterum  aqua  erant  repleti,  manente  refidua 
parte  globulorum  vacua,   in  tertio  vero  folummoda 
quarta  circiter  pars  globuli  erat  vacua.    Aeris  tempe* 
ries  in  thermometro  appofito  vigeiimo  fexto  norabatur 
gradu.    Hora  quarta  matutina  eundem  ftatum  tempe- 
riei  aeri  adeffe  thermometro  deprehendebam,  S<  aquam 
in  duobus  globulis,  qui  tan  turn  pro  dimidia  parte  aqua 
modo  erant  repleti,  aahuc  fluidam  inveniebam :  in  ter- 
tio autem  aqua  congclata,  atque  globus  difEiradus  erat. 
Glacies  minutiflimis  fed  admodum   paucis  permixta 
erat  bullulis,  pelluciditafque  ejus  maxime  perturbata 
apparebat  &  confufas  cryftallizationt  alicujus  falis  fi« 
millima  erat.    Hujus  experiment!  contrarium  fuc^ef- 
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fum  inTifibili  coidam  filTuras  attribuebam,  qui  aer  ez« 
tcmus  introitum  inveneiat  atquc  ita  congelationein 
aqu2  procreaverat, 

Qjioniam  autcm  magno  adhuc  flagrabar  tlefiderio^ 
kmellarum  geoerationem  in  poculo  vitreo  attente  con- 
templari,  idcirco  vas  vitreum  e  cubicuio  in  iiiam  af- 
fierdbam  cameram  ubi  haec  ezperioienta  fiebant,  dum 
autem  fcalas  paucas^  quae  ad  illam  ducebant  cameram, 
afcendere  volebam,  deficiebam  fcalam  aliquam  peda 
bene  attingere,  quo  fade  aqua  vitro  contenta  ruditec 
c^mmovebatur,  atque  eo  ipib  momento  tota  ejus  maf- 
ia plurimis  permixta  apparebat  glacialibus  lamellis. 
Hoc  autem  cafu  infortuito  edocebar,  glaciem  in  aqua 
latis  frigida  agitatione  produci  poiTe  ^  curiofus  inde 
cram  experimento  ezplorare,  an  congelatio  aquas  etiam 
in  fpatio  vacuo  agitatione  futura  efTet.    Poftquam  igi- 
tur  globulum  aliquantum  a^itaveram,  magna  animi  vo- 
luptate  eundem  phcenomeni  eventum  cernebam,  fimul- 
que  judicii  errorem  agnofcebam,  quod  nempeabfentias 
aeris  fluiditatem  aqux  attribui^em.    Interea  c  thermo- 
metro  agnofcebam,  gclu  multam  languefcere,  liquor 
cnim  jam.ad  vigefimum  odavum  afcenderat  gradum^cito 
igitur  manu  difToivebam  giaciem,  giobulumque  unum 
iterum  aeri  exponebam  (erat  autem  alter  cafu  infortui- 
to difBrafhis).    Relido  giobo  per  dimidium   circiter 
horas  fpatium,  gelu  adhuc  magis  remittere  obferva- 
bam,  thermometri  enim  liquor  jam  ad  gradum  trige- 
fimum  fecundum  pervenerat.    ax  quoniam  verebar^ 
ne  remiiGone  frigoris  experimenti  repetitio  vana  futu* 
ra  eflfet,  (i  diutius  globulus  aeri  relinqueretur  expo- 
fitus.;  hinc  ipfo  tempore,  agitatione  globuli  aquas  con- 
gelationem  procrearetentaoam^  fed  licet  fortiter  agi» 
taretur,  non  mtnima  tamen  congclationis  apparebant 
indicia*  Cum  vero  hoc  mode  omnis  congektionis  {pes 
evanuerat,  adhuc  experiri  volebam,  an  congelatio  fuc- 
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celTura  eCet,  fi  fpatiuno  vacuum  globuli  iterum  aifre 
rcpleretur.    Diffrada  igitur  extremitate  tubuli,  mi- 
nutiffimx  glaciei  fpiculae  ];>er  totam  aquae  niafTam  dif. 
fufe  generabantur,  quae  circumrotatione  aqua;  fuper- 
f  ciem  petebant,  amoeniffimumque  fpedaculum  refle- 
dione  luminis  ab  earum  politis  fuperficiebus  pnebe- 
bant.    Qjioniam  autem  hujus  hycmis  gclu  hoc  die  fi- 
niebatur  &  cum  illo  expcrmicntorum  continuationi  fi- 
nis imponebatur,  quam  vcro  tempori  (^portuniori 
aliis  excogitatis  cx^rimcnris  inftitucre  mihi  proponc- 
bam.     Hyems  anni  1722.  ita  mitis  in  HoUandh  crat, 
ut  per  totam  hyemem  vix  aqua;  ftagnantes  glacic  ali- 
qua  obduccbantur.    Et  licet  hyems  initio  anni  1725. 
multo  feverior  crat,  attamen  negotiorum  copia,  alio- 
rumque  experimentorum  major  neceffitas  continua- 
tionem  corum  prohibebant,    Cogitationcs  aliquas  de 
horum  pha^nomenon  caulis  quidera  apponerem,  fed  ob 
experimentorum  infufficientem  copiam  illas  relinquo, 
fufficietque  mihi  expcrimenta  ^  obfervationes  memo^ 
ratas  rccenfuiffe,  an  forfen  viri  perfpicaciffimo  ingc- 
nio  prasditi,  illas  contemplationibus  fuis  dignari  vel- 
lent. 


Finis. 
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L  <Part  of  a  Letter  from  the  <f(e^erend  Mr.  WaCTc, 
(}^(ior  of  Aynho  in  Northamptonfliirc,  to 
J)r.  Mead,  concerning  the  difference  in  the  Height 
of  a  Human  !Bodyy  between  Morning  and  Night. 

I  Have  obierv'd  ieveral  Soldiers  difcharged  for  being 
a  little  under  the  Standard,  and  haying  experienced 
the  difference  of  a  Man's  Height  in  the  Morning  and 
at  Night,  I  mentioned  it  to  an  Officer,  and  thereby 
kept  lome  Perfbns  from  being  turn'd  out  of  the  Ser- 
vice.  Since  that  Time  I  have  meafured  Six  H.  A..  ..9 

Mr.  C ,  and  a  great  many  fedentary  People, 

and  Day-Labourers,  of  ail  Ages  and  Shapes,  and  nnd 
that  Difference  to  be  near  an  Inch.  I  try'd  my  fel^ 
whenfittin^  and  found  it  in  like  manner  ;  particu- 
larly, Augufi  XI.  17x3.  Weather  warm,  no  Wind,  at 
Eleven  in  the  Morning  I  fat  down,  and  fixed  an  Iron 
Pin  fb  as  to  touch  it,  and  that  but  barely.  After  that, 
I  fatigued  my  felf  for  half  an  Hour  with  a  Garden* 
Roller,  and  the  Confequence  was,  that  at  ix  Ho.  30 
Min.  I  could  not  reach  theNail  fitting,by  about  5'Tenths 
of  an  Inch,  or  the  Breadth  of  one  of  the  Rods  of 
^Ti^^/'s  Sliding-Rule.  At  x  the  fame  Day  I  wanted 
near  fix  Tenths  of  an  Inch.  On  the  xift,  at  6  Ho.  30 
Min.  in  the  Morning,  I  touched  the  Nail  Ailly ;  and  af- 
ter the  above-mentioned  Exercife  for  only  a  Quarter 
of  an  Hour,  at  7  Ho.  14  Min.  I  fell  fhort  almoft  as 
much  as  before.  On  the  X7th,  having  fat  up  late  with 
Ibme  Friends,  I  was  faint,  and  felt  my  felf  heavy  upon 
the  Ground,  and  without  any  Spring,  and  at  9  that 
Morning  I  did  not  reach  the  Nail,  though  I  had  us*d  no 
Vol.  XXXIII.  P  Exercife. 
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Excrcife.  I  rid  out,  but  could  not  reach  it  that  Day. 
On  the  x8th  I  rid  about  four  Miles ;  and  whereas  at  6 
that  Morning  I  reached  the  Nail,  I  had  loft  6  tenths  of 
an  Inch  by  8.  September  19th  I  came  from  Oxfbr4 
a  little  tired,  and  next  Morning  at  8  I  wanted  half  an 
Inch.  If  I  Study  clofely,  though  I  never  (lir  from  my 
Writing- Desk,  yet  in  f  or  6  Hours  I  lofe  near  an  Inch. 
All  the  Difference  I  find  between  Labourers  and  fe« 
dentary  People  is,  that  the  former  are  longer  in  lofing 
their  Morning  Height,  and  fink  rather  lefs  in  the  whole 
than  the  latter.  I  cannot  perceive,  that  when  the 
Height  is  lofr,  it  can  be  regained  by  any  Reft  that  Day^ 
or  by  the  Ufe  of  the  cold  oath. 

I  have  not  informed  my  felf  fo  well  about  Horfes  ; 
my  Mare  comes  Seven  this  Grafs,  is  ftrong,  ihort 
back'd,  and  well  legg'd.  I  meafiired  her  before  and  af- 
ter riding  ao  Miles,  April  30th,  and  could  not  per* 
ceive  the  leaft  Difference  in  her  Height. 

The  Alteration  in  the  human  Stature,  I  imagine,, 
proceeds  from  the  yielding  of  the  Cartilages  between 
the  Vertebra^  to  the  Weight  of  the  Body  in  an  txtOL 
Pofture. 

Aynho,  May  169  i7M- 


curious  Obfervation  has  been  confirmed  byfe^ 
veral  Members  of  the  Royal  Society^  and  others^  who 
have  purpofely  tried  the  Experiment. 


IL  Some 
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II.  Some  ^marks  upon  the  Ob/erVation  mentioned 
in  the  foregoing  Letter.  !By  Mr.  William 
Beckecc^  Surgeon^  F.  %  S. 

TH  E  remarkable  Difference  in  the  Stature  of  hu- 
man Bodies,  in  the  Space  of  a  few  Hours  time, 
taken  Notice  of  in  the  Reverend  Mr.  fVaf/e's  Letter, 
read  before  the  Society  this  Day  Sevennight,  I  have 
fince  found  to  be  Fadl,  by  feverai  Experiments  made 
with  the  greateft  exa<fluefs  I  have  been  capable  of. 
Only  this  I  have  farther  oblcr^d,  that  in  thofe  Pcr- 
{bns  who  have  been  young,  the  Alteration  has  been 
more  confiderabie  than  in  thofe  that  have  been  aged. 
The  Trials  equally  iucceeding  in  a  fitting  as  in  a 
(landing  Poilure,  will  naturally  lead  us  to  behcve,  that 
it  muft  neccflarily  be  from  the  Trunk  of  the  Body,  or 
fbme  of  its  Parts,  that  this  remarkable  Alteration  is 
brought  about.  Now  every  Body  knows,  that  the 
Standard  of  a  Perfbn's  Stature  has  been  always  look- 
ed upon  to  be  determined  by  the  whole  Compages  of 
the  Bones,  adjufted  by  the  Divine  ArchitecSl  according 
to  the  ftricacft  Rules  of  Geometry, 

But  there  is  fbmething  fb  wonderful  in  the  Strudiurc 
and  Difpofition  of  the  Spine,  that  nothing  but  fiich  a 
peculiar  Contrivance  could  fo  curioufly  have  fitted  it  for 
the  rcfpe(3:ive  Ufes  and  Purpofes  it  was  ordained  for 
The  thicknefs  and  fliortncfs  of  the  Bones,  with  ihc 
intervening  Cartilages,  affifted  by  the  bony  ProjefTcs^ 
difpofc  it  to  a  Motion  peculiar  to  it  fclf.  Whereas  had 
the  Bones  been  of  any  conficlcrablc  length,  upon  bend- 
ing the  Body,  the  Arriciilaiions  muil  have  made  a  Jargc 
Angle  upon  theii  inuioft  Ecigcs,    and  the  fpinal  Mar- 
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row  have  been  continually  liable  to  be  injured  ;  or 
had  the  Cartilages  been  entirely  wanting,  it  would 
have  been  as  ufelefs  as  if  it  were  but  one  Bone,  where- 
by we  being  rendered  uncapable  of  bending  the  Trunk 
of  the  Body,  it  mud  have  always  remained  in  an  eredt 
Pofture.  But  by  the  prefent  Difpofition  of  its  Parts, 
'tis  not  only  abfblutely  fecured  againft  any  fiich  In- 
conveniencies,  but,  although  fb  fmall  a  Pillar  as  it  is^ 
Is  capable  of  fuppoiting,  without  Hazard,  fuch  pro* 
digious  Weights,  as  we  are  not  wanting  in  our  Ac- 
counts of 

Another  Particular,  which  befpeaks  the  utmoft  WiC- 
dom  and  Defign  in  the  Contrivance  of  this  Parr,  is  the 
remarkable  Difference  there  is  in  the  thickncJl  of  the 
Cartilages,  placed  betwixt  the  Bones  of  the  Spine  ;  the 
Vertebra  of  the  Bread  requiring  but  little  Motion, 
the  Cartilages  are  there  but  thin,  in  comparifon  of 
thofe  of  the  Loins,  which  being  very  thick,  the  low- 
ed more  efpecially,  the  Motion  is  there  vadly  greater ; 
and  the  Cartilages  being  abundantly  thicker  before 
than  behind,  this  is  the  Reafbn  that  we  bend  our 
Bodies  fo  much  more  forward  than  backward.  And 
by  this  admirable  Method  of  difpofing  of  the  thicker 
Parts  of  the  Cartilages  forward,  it  is,  that  in  all  vio- 
lent Exercifes,  the  Parts  contained  in  the  Belly  and 
Bread  are  in  a  great  mcaftire  (ecured  from  any  Da- 
mages they  might  have  been  liable  to,  becaufe  by  the 
pliableneft  and  eladicity  of  thefc  Cartilages,  they 
break  the  violent  Shocks  the  Vifcera  mud  otherwilc 
have  neceflarily  fiidain'd  upon  fuch  Occafions. 

From  what  I  have  here  remarked,  in  relation  to 
thefe  peculiar  Properties  of  the  Cartilages  placed  be- 
tween the  Bones  of  the  Spine,  we  may  reafonably  fup- 
pofc  them  to  be  certain  comprefTible,  dilatable,  c!a- 
ilick  Bodies,  which  like  other  Bodies,   endued  v/ith 

rhc 
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the  fiune  Qoalities^  will  naturally  yield  to  any  incam* 
bent  Weight,  which  is  itifiicient  to  force  the  Particles 
of  Matter  of  which  they  confift,  into  a  more  ftricS: 
and  ciofe  Union,  and  that  when  this  compreflive 
Power  is  removed,  they  will  of  themftlves  recover 
that  State  they  enjoyed  before  they  were  obli- 
;ed  to  give  Way  to  that  PrefTure.  Now  I  am 
lere  particularly  to  obferve,  that  the  lowed  of  all  the 
Cartilages  of  the  Loins,  is  the  thickefl,  and  fb  confe-^ 
quently  that  it  contains  a  greater  Quantity  of  Matter 
than  any  of  the  reft ;  by  which  means  it  becomes  more 
diipofed  to  have  its  thicknefs  diminifhed,  and  that  all 
of  them  gradually  become  thinner,  even  to  the  top  of 
the  Spine.  Now  all  fuperiour  Bodies,  if  they  come  to 
an  immediate  Contad*,  preflfing  upon  their  inferiour,  it 
muft  neccfTarily  follow,  that  the  whole  Weight  of  the 
Body,  except  the  lower  Limbs,  muft  prefs  upon  and 
be  fuftained  by  the  loweft  Vertebra  and  their  Carti- 
lages ;  but  thefe  Cartilages,  as  has  been  obferved,  be- 
ing much  thicker  in  this  Part  than  the  other,  and  the 
incumbent  Weight  beanng  harder  upon  rhcm,  they 
muft  be  unavoidably .comprefs'd  more  than  the  other  ; 
and  foj  conlequcntly,  when  this  Weight  is  removed, 
their  Expanfton,  from  their  natural  Elafticity,  will  be 
greater  allc). 

This  being  the  natural  State  and  Dirpcfirion  of  thefc 
Parts,  during  the  whole  Ipace  of  Time  we  are  uluaily 
employed  about  our  neceffary  Avocations  till  we  di(- 
pofc  our  felves  to  Reft,  the  Cartilages  of  the  Spine 
will,  by  their  compreflible  and  yielding  Properties,  be- 
come more  clofe  and  compa<^  from  the  perpendicular 
Prefliire  they  fuftaiu,  and  fo  confequently  the  Spine, 
the  only  fupport  of  the  Trunk  of  the  Body,wiIl  become 
ihorter.  But  when  this  fuperiour  Weight  ftiall  be  entire- 
ly removed,  by  placing  the  Body  in  a  horizontal  Po- 


flare,  as  it  always  is  when  we  are  in  Bed,  the  comprefs'd 
Cartilages  will,  by  their  natural  claftick  Power,  begin 
gradually  to  enlarge  themfelves,  till  they  recover  the 
lame  expanded  State  they  enjoyed  before  they  weio 
forced  to  give  Way,  and  yield  to  the  incumbent  Pref^ 
fure ;  and  fb  confequently  it  will  produce  a  confidera* 
ble  Alteration  in  a  Perfon's  Stature,   agreeable  to  the 
determined  Times  mentioned  in  the  preceding  Letter. 
For  if  we  only  confider,  that  the  before- mentioned 
compreflfive  Power  will  leflcn  the  thickuefs  of  all  the 
Cartilages,  in  proportion  to  the  Quantity  of  Matter 
they  contain ;  and  that  there  are  ufually  reckoned  about 
twenty  four  in  Ntunber,  it  will  be  no  difficult  Matter 
for  us  to  apprehend,  that  their  natural  Expanfion  be- 
ing recovered  by  our  cuftomary  Repoie,  the  A^regate 
of  the   whole  of  the  Expanfions  may  amount  to 
about  an  Inch.      Now  if  the  Alteration  be  fb  con- 
fiderable  as  this,  occafioned  only  by  the  bare  incum- 
bent Weight  of  the  fiiperiour  Parts  of  the  Body,  with- 
out any  additional  Force  applied  to  comprefs  the  Car- 
tilages yet  clofer,  how  much  more  may  we  reafonably 
imagine  it  would  be,   were  the  Experiment  tried  on 
fuch  Perfons,  whofe  ufual  Employment  it  is  to  carry 
heavy  Burthens.     I  have  only  this  one  Particular  far- 
ther to  obferve  upon  tlTis  Head,    which  is,   that  this 
Alteration  is  not  to  be  cxpe<fted  to  be  the  fame  in  aged 
Peribns  as  in  thofe  that  are  younger,  becauie  the  Car- 
tilages, as  we  advance  in  Years,  gradually  grow  har- 
der and  harder,  till  many  of  them  arrive  to  the  fbli- 
dity  of  a  Bone ;  that  is,   by  Degrees  they  lofe  their 
Spring  or  expanfive  Power,  and  at  length  continue  in 
a  comprefs'd  State  of  Rcfl.    And  this  is  without  doubt 
one  principal  Caufe,  why  old  People  not  only  fcem  to 
have  loft  iomewhat  of  their  former  Height,  but  arc 
adually  ihortcr. 
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III.  J  Catalogue  of  Fifty  Ttants  from  Chclfea  Gar^ 
doty  prejented  to  the  ^yal  Society  for  the  Year 
1 7 7' I J  h  the  Company  of  Jpothecaries  of 
London,  purfmnt  to  the  DireElton  of  Sir  Hans 
Sloane,  ^art.  ^rejident  of  the  College  of  fhy^ 
ficians. 

51.    yi  Butilon  CaroHnianum^  re^tansj  Alceafoliis^ 

XjL  gtlvo fiore. 
$x.  Ambrojta^  maritima^  Artemtjia  foliis  inodoris^ 
elatior.  H.  L.  Bat, 

53.  Alyffon  Veronica  folio.  T.  Inft.  xi7 
Burfa  Taftoris  major  loculo  obUmgo.    C.  B.  prod. 

54,  After  fertgrinusy  Cifti  folio  non  crenafo^  flore 

magnOy  lufto.  Plok.  Phyt.  T.  16.  f.  x. 

55-.  After  montanusy    Salicis  glabro  folio.    C.  B.  x66 
5:6.  Bidens  Indicay  Hieracii  folfOy  caule  alato. 

T.  Inft.  46X. 

57.  Blitum  monojpermumy   Indicumy   aculeatuwy 

Breyn.  prod.  18. 

58.  Blitum  quod  Amaranthus   Gracusy  JylveftriSy 

anguftifoUus.  T.  Cor.  17. 

59.  Catcitrapoides  fumiUy  fupindy  tenuifoliay  calyce 

turbinato.  D.  VaiUant.  A<3:.  Ac.  Par. 

^o.  Caffia  decaphyllay  Or  obi  Tannonici  foliis  mucro- 

natis. 
6\.  Cat  aria  major  Vulgaris.  T.  Inft.  xox. 

6x.  ^"^  anguft if olia  minor.  lb. 

63.  ^'—^qua  Nepeta  Vannonica  major  6J  elatior. 

H.  Ox.  3.  415'. 
64 Hif 
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64.  Cataria    Hijpanicaj  Betonic£  folio    anguftiori^ 

flore  albo.  T.  Inft.  xox. 

6$.  >-■       ■  Lufitanica^  ereiia^  Betonici  foUoj  tube^ 

rofa  radice.  T.  Inft. 

66.  ■  qua  Horm'mum  Spcatum^    Lavendula 

flore  SJ  odore.  Boccon.  ran  48. 

6j.  Orientalise  Teucrij  folio^  Lavendula  odo- 

re^  Verttcillis  florum  craffiflimis .  T.  Cor.  13. 
(58.  Chryfanthemum  tenutfolium^  flore  bullato  aureo. 

Barrel.  Ic.  4^0. 

69.  flore    luteoj  afhyllo  minore.    Barrel.  Icon. 

4fx 

70.  Ctrfium  humiUj  ramofum^foliis  integris. 

71.  He/ianthemum  jlnglicum^   vulgar i  flmiUy  flore 
flellato. 

7x  . ampliore  folio^  flore  rofeo.  D.  Sherard. 

y^  ^-.^^^^^  Halimi  foliOj  angufliore^  acuto .  jin  Ciflus 

HalimifoliOj  2.  Cluf  Hift.  71, 

74.  Hieracium  Tyrenaicum  Blattaria  folio^  minus 

hirfutum.  Schol.  Bot. 

75*  Cafiorei  odore  noflras.  Hieracium  Cichorei^ 

vel  fotius  Stabes  folio^  hirfutum.    Raij    Car. 

Canrab. 

76.  Lychnis  Or.  longifolia^  nervofa^  flore  purpura- 
fcente.  T.Cor.  24. 

77.  Malva  Sinenfts^  annua^  ereffa  fiore  minimo.  Kit* 
faitfe  diSla. 

78.  ^Lufltanica^  annua^  flore  farvo  ftriato. 

79.  >  ^Iveflrisy  fbliis  flnuatis  minoribusj  flof 

cutis  minimisy  AngUca.  Boerh.  Ind.  %.  x68. 

80.  *0r.  ereffa^  major^  flore  vix  conjpicuo. 

D.  Sherard. 

81.  '  Ere£fiorj  flore  magno^  fuave  rubente. 

T.  Cor.   2. 
8x.  Malva  ^ 
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8x.  Malva  Syriaca,  Ela  Haur  taunal  ditla.  Malv.-i 
Cretica,  annua,  akijffima,  pre  farvOy  ad  al/ti 
umbettato.  T.  Cor.  I!x 

8i.  Mimofa  Jamaicenfa  Zanon.  Hift    149 

84!  Rhagadiolus  alter.  Casfalp.  fir. 

85-.  • 'Lamffana  foliis.  T;  Cor.  36 

86.  Salvia  Or.  Abfinthium  re  do  lens,  fol't'ts  p'tnnatU^ 
flore  cameo,  elatior.  D.  Shcrard. 

87   Scabiofa  annua,  Centauroides  fiftulofa.    H.  Cath. 

88*  Altijfma,  annua,  fbliis  Jgrtmonta  nonn'tbU 

Jimilibus  H.  L.  B.  si9 

80.  Stachys  Cretica.  C.  B.  x;^. 

OQ   .. foliis  Jitb  verticillis  latiortbus,  acumtna- 

tis,  flore  majore. 
91.  Stachys  major  Germanica.  C.  B.  ^^i6. 

ox*  Folio  obfiuri  virente,  flore  ferrugineo. 

^  "^  H.Ox.  3.38x. 

03,  , „  Salvia  folio^  flore  luteo.  D.  Jufllcu. 

0/  , ^  Elatior  flore  flavefcente  punefato. 

oy.  Vicia,  Grace  a  majori  Germanica  fimilis,  per 

omnia  miner  Anglica. 
06  Vicia fupind,latiJJImo  folio,  non  ferrato,  T.  Inft. 

aj,  — Serrato.  lb. 

98!  Sylveflris,  incana,  major,  fS  pracox,  Tariflen- 

fls,  flore  Jitave  rubente.  T.  Inft.  397. 

99.  ........^Sylvatica  maxima.  Phyt.  Britan.  119. 

Multiflor a  maxima.       Raij.  Syn.  189. 

100.  Multiflor  a,  Caffubica,  frutefcens,  Lentis 

filiqua.  Brcyo.  Prod.  ji. 
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IV.  An  Account  of  Ob/erVations  made  of  the  Vari^ 
ation  of  the  Hori:^ontal  Needle  at  London,  in 
the  latter  Tart  of  the  Year  1722,  and  beginning 
of  172^  !8>  A4r.  George  Graham,  Watch^ 
maker ^  F.  (?(.  S. 

TH  E  Figure  of  the  three  Needles,  with  which  the 
Experiments  were  made,  was  prifmatick  ;  their 
Lengths  were  nearly  i2,x  Inches;  their  Ends,  which 
pointed  to  the  Divifions,  being  filed  to  an  Edge, 
which  made  a  fine  Line  perpendicular  to  the  Horizon. 
The  Caps  of  two  were  of  Chryftal,  the  other  of 
Glals  ;  they  were  well  polifhed  on  the  Infide,  in  that 
Part  which  touched  the  Pin  they  moved  upon.  The 
Box  was  Brafs,  and  of  a  Breadth  fufficient  to  admit  of 
20^  on  each  Side  the  middle  Line,  and  covered  with 
a  piece  of  ground  Glafs.  The  circular  Arches  at  the 
Ends  were  raifed  fo  much  above  the  Bottom  of  the 
Box,  as  to  have  their  upper  Surfaces,  upon  which  the 
Divifions  were  cut,  lie  in  the  fame  Plane  with  the 
Needle,  and  at  fuch  a  Didance  from  each  other,  that 
the  Needle  might  play  freely  between  them.  A  few 
of  the  Degrees  at  the  North  End  were  divided  into 
fix  equal  Parts,  each  Divifion  being  10^.  It  was  eafy, 
by  the  help  of  a  Convex  Glafs,  to  determine  the 
pointing  of  the  Needle  to  lefs  than  a  Quarter  of  thefe 
Divifions,  or  to  about  %'  of  a  Degree.  The  Pin,  upon 
which  the  Needle  moved,  was  of  Steel  hardned,  and 
ground  to  a  fine  Point ;  and  by  a  Spring  placed  in  the 
Box,  the  Needle  might  be  railed  from  oft  the  Point, 
and  let  down  again  at  Pleafure,  without  removing  the 
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Glais,  or  diftuf  biog  the  Box.  By  this  means  both  the 
iharpnefs  of  the  Point,  and  poliih  of  the  Cap  were 
better  prefcrvcd  from  injury,  when  there  was  occa(i« 
on  to  move  the  Box.  A  fmali  piece  of  Brafs  was 
made  to  flide  upon  that  End  of  the  Needle  which 
pointed  to  the  South,  for  readily  bringing  it  to  an  ho* 
rizontal  Pofition ;  for  according  to  the  different  ftrength 
of  the  Touch,  the  North  End  of  the  Needle  will  dip 
more  or  lefs.  The  bottom  Plate  of  Brafs  was  a  little 
broader  and  longer  than  the  Box,  and  its  Edges  made 
Lines  exadlly  parallel  to  the  middle  Line  of  the  Divi- 
fions ;  and  for  the  greater  fecurity  of  placing  the  Box 
in  a  right  Situation,  there  was  a  Brafs  Ruler  of  thirty 
Inches  long,  having  its  Edges  even  and  parallel,  ex- 
cept part  of  that  Edge  which  was  applied  to  the  Side 
of  the  Box  which  was  a  little  filed  ^way  on  the  Mid- 
dle, that  the  Side  of  the  Box  near  its  Ends  only  might 
touch  the  Ruler.  By  this  Contrivance  the  two  Points 
of  ContaA  were  as  far  afunder  as  the  length  of  the 
Box  would  admit  of,  and  the  other  Edge  of  the  Ruler 
making  a  longer  Line  than  the  Side  of  the  Box,  af- 
forded a  better  Diro^ion  for  giving  it  the  fame  Situ* 
ation. 

For  determining  the  Quantity  of  the  Variation,  i 
got  a  Meridian  Line  flretchcd  upon  the  top  of  the 
Houfe,  between  the  Rails  of  the  Leads,  which  were 
above  fifteen  Foot  afunder,  and  the  Line  was  a  little 
more  than  thirty-nine  Inches  above  the  Leads.  As 
this  Line  was  faflned  to  two  Pieces  of  Bra(s  that  were 
fixed  in  the  Rails,  and  was  above  fifteen  Foot  long, 
no  fenfible  Error  could  arife  in  putting  it  up  at  any 
Time.  The  Compafs-Box  was  placed  upon  a  Wooden 
Stool,  with  three  Feet,  that  had  nothing  of  Irwi  about 
it,  and  its  Top  fet  level  by  a  PIumb^Rule.    But  find- 

Q  2.  ine 
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ing  that  in  the  open  Air  the  Wind  gavtf-  fbmc  Diftur- 
banco,  I  put  up  another  Line,  after  the  fame  mannert 
in  a  Room  two  pair  of  Stairs  high  ;  this  Line  was  a- 
hout  the  fame  length  with  the  other,  and  thirty-ninc 
Inches  above  the  Floor.     Some  time  after  I  put  up  a 
third  Line,  of  the  fame  Length,    in  the  Room  over 
this.     By  the  Method  madeufe  of  in  fixing  thefe Lines 
they  could  not  differ  above  x'  of  a  Degree  from  the 
Meridian,  or  from  one  another.     Before  I  had  made 
any  Trials,  I  imagined  no  other  Difference  would  a- 
riic  than  what  might  be  occafioned  by  the  Frid^ion  of 
the  Needle  upon  the  Point  it  was  to  move  upon,  and 
having  found  that  confiderable  in  all  the  Needles  that  I 
had  taken  notice  of,  I  took  more  than  ordinary  Care  to 
provide  againft  it,  and  fucceeded  beyond  my  Expecta- 
tion.   For  I  have  feveral  times  obferved  all  the  three 
Needles  return  fo  exadly  to  the  fame  Place,   that  I 
could  not  perceive  the  leafl  Difference  ;  as  likewife  all 
three  to  agree  very  nearly  about  the  fame  Time,  when 
they  have  been  placed  in  the  lame  Box  immediately 
one  af:cr  another,  the  Box  remaining  unmoved.     The 
firfl  Needle  I  made,  was  a  little  above  three  tenths  of 
an  Inch  broad,  about  ,06  in  thicknefs,  and  weighed  a- 
bout  an  Ounce  Troy,  the  Cap  of   Chryftal.     After 
fome  Trials  with  this  Needle,   it  was  made  narrower, 
not  to   exceed  half  a  tenth  of  an  Inch,  and  it  then 
weighed  five  Peny  Weight  and  five  Grains.     The  ic- 
cond  Needle  was  at  firft  about  three  tenths  of  an  Inch 
broad,  and  ,04  thick,  the  Cap  of  Glafs  ;  and  after  fe- 
veral Trials,  it  was  made  fb  much  narrower,   that  its 
Breadth  was  a  little  lefs  than  itsThtcknefs,and  it  weigh- 
ed two  Peny  Weight  and  five  Grains.    The  third 
was  nearly  of  the  fame  Dimenfions  with  the  fecond, 
and  weighed  two  Peny  Weight  and  three    Grains. 
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When  the  two  firft  Needles  were  made  narrower,  care 
was  taken  that  the  Files  made  u(e  of  for  filing  the 
North  Ends,  touched  not  the  South  Ends ;  and  after 
ihey  were  made  lighter,  I  tried  them  both,  before  the)r 
were  frefli  touched  upon  the  Stone,  and  found  no  icn- 
fible  Difference  in  their  Diredlion.  The  reafon  of  ma- 
king  the  two  firft  Needles  io  heavy,  was  to  try  whe- 
ther they  would  return  more  conftantly  to  the  fame 
Situation  than  lighter  ones.  But  not withftanding  each 
of  them  would  Icttle  very  €xa^\j  in  the  fame  Place, 
for  a  great  Number  of  Trials  made  immediately  one 
after  another,  yet  I  found  them  at  different  Times  to 
differ  confiderably  from  their  former  Diredions. 

This  occafioned  my  making  them  narrower,  fearing 
their  Breadth  had  been  fbme  way  concerned  in  this  Tr« 
regularity.  But  after  the  Alteration,  I  found  the  iame 
thing  happened,  though  I  could  find  nothing  of  it  to 
proceed  from  any  Fridlion  upon  the  Point.  This 
made  me  prefer  the  lighter  Needles,  as  leis  apt  to  in- 
jure the  Point  they  moved  upon,  and  as  exad:  in  re- 
turning to  the  fame  Situation.  After  many  Trials,  I 
found  all  the  Needles  I  made  ufe  of^  would  not  only 
%'ary  in  their  Diredioa  upon  different  Days,  but  fre- 
quently at  different  times  of  the  fame  Day  ;  and  this 
Difference  would  ibmetimes  amount  to  upwards  of 
half  a  Degree  in  the  fame  Day,  fbmecimes  in  a  few 
Hours.  And  this  Alteration  I  obferved,  whether  the 
Needles  were  drawn  afide  immediately  before  the  Ob- 
iervatton,  or  iuflered  to  remain  undifturbed.  For  I 
have  left  the  Box  ftanding  for  feveral  Days  together,, 
without  ever  difturbing  the  NeetlRi,  only  have  taken 
notice  what  it  pointed  at,  and  the  Time  of  the  Day, 
and  I  could  fbmetimes  perceive  in  a  few  Minutes  a  ve- 
ry fenfible  Alteration.    But  whether  it  ftood  near  its 
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grcatcft  or  leaft  Variation,  or  whether  I  drew  the  Needle 
to  one  Side  with  a  Key  a  few  Degrees  or  a  greater  Nam* 
ber,  it  would  conftantly  return  to  the  fame  Place  it 
{lood  at  immediately  before.  Sometimes  I  have  taken 
the  Needle  out  of  the  Box,  and  put  it  in  again,  and 
this  I  have  repeated  feveral  times  in  the  /pace  of  an 
Hour.  At  other  times  I  have  taken  down  the  Box 
Scorn  off  the  Stool,  and  put  it  up  again,  but  have  found 
no  Alteration  in  its  Dire<^ion ;  16  that  I  found  it  of 
no  Confequence,  whether  the  Needle  was  drawn  afide 
or  let  alone,  the  ihaking  of  the  Floor  by  walking  up- 
on it,  or  the  trembling  of  the  Houlc  by  the  Coaches 
in  the  •  Street,  was  iiiificient  to  overcome  the  foaall 
Fridion  upon  the  Point.  When  I  made  the  Obferva- 
tions,  I  was  very  careful  to  have  no  Keys,  nor  Iron  a* 
bout  me,  that  could  afled:  the  Needle. 

The  Box  was  placed  in  the  Room  above  the  Diftance 
of  fix  Foot  from  the  neareft  Wall,  and  above  thirteen 
Foot  from  the  Grate  in  the  Chimney,  and  no  Iron 
could  at  any  time  be  brought  near  it  without'  my 
Knowledge.     Yet,  after  all,  I  am  not  (atisfied  that  it 
was  out  of  the  reach  of  Iron,  and  that  the  Variation 
Ihewn  by  it  is  the  true  Quantity  ;  but  I  am  very  fure 
there  was  no  Change  of  Circumftances  in  the  Room 
that  could  zffcCt  it,  for  if  there  were  any  iuch  Materi- 
als in  the  Wall,  or  Floor,  their  Diftances  and  Situati- 
ons continued  the  fame.     But  for  a  farther  Confirma- 
tion of  this  Irregularity,  I  put  one  of  the  Needles  into 
a  Wooden  Box,  with  a  few  Degrees  divided  as  the  o- 
ther,  and  placed  it  at  the  fame  Meridian  Line,    at  the 
Diflancc  of  three  Foot  and  a  half  from  the  other,  and 
found  both  Needles  neatly  agreed  in  their  Alterations. 
The  Needles  were  all  touched  by  that  excellent  Load- 
ftone  prcfcnted  to  the  Society  by  the  Right  Honoura- 
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bic  the  Lord  Taijley.  It  may  not  be  improper  to  take 
Notice,  that  the  Needles  were  not  touched  upon  the 
naked  Stone,  but  with  its  Armour  on,  generally  upon 
that  Part  of  the  Cappmg  neareft  the  Poles  ;  but  I 
could  not  find  a  Difference  in  the  Diredion,  by  touch- 
ing upon  another  Part.  I  may  add,  that  when  I  have 
obierved  the  Needle  increafmg,  or  decreafing  in  its 
Variation,  I  have  very  frequently,  with  a  Key,  drawn 
it  the  contrary  Way  feverai  D^rees,  and  then,  by  let- 
ting it  return  very  gently,  till  it  has  been  within  a 
Degree,  or  lels,  of  the  Place  it  flood  at  immediately 
before,  I  have  there  ftopt  it  for  ibme  time,  by  hold- 
ing the  Key  at  a  proper  Diflance ;  and  withdrawing 
my  Hand  gradually,  have  tried  to  make  it  fland  fliorc 
of  its  former  Place,  but  could  never  iiicceed.  By  this 
Method,  and  feverai  others  made  ufe  of,  I  am  well  af- 
fured  thefe  Changes  in  the  Direcllion  are  owing  to 
fbme  other  Caufe  than  the  Fri<^ion  of  the  Needle  up- 
on the  Pia ;  but  what  that  Caufe  is  I  cannot  fay,  for 
it  feems  to  depend  neither  upon  Heat  nor  Cold,  a  dry 
or  motfl  Air,  clear  or  cloudy,  windy  or  calm  Wea* 
ther,  nor  the  Height  of  the  Barometer.  The  only 
thing  that  has  any  appearance  of  Regularity,  is,  that 
the  Variation  has  been  generally  greatefl,  for  the  fame 
Day,,  between  the  Hoars  of  Twelve  and  Four  in  the 
Afternoon^  and  the  kafl  about  fix  or  fcven  in  the 
Evening. 
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March  8.     1711. 

This  Day  a  piece  of  Brafs  was  fixed  to  a  Wooden 
Box,  and  a  few  Degrees  were  divided  into  10' each,  as 
in  the  Brafs  Box,  to  try  if  both  Needles  would  be  a- 
likc  ^ffeded  in  the  feveral  Alterations.  This  Wooden 
Box  was  placed  at  the  £une  Meridian  Lin^  and  about 
the  Diflance  of  3 ;  Feet  from  the  other. 


Brafs  Box. 

Needle  1=5". 

h. 

Needle 

March  8. 

I4»=  30'— 

J  =  00' 

I4»=:Xf/-f 

14  =  xo 

3  =  if 

14  =  xo 

14  =  If  + 

4  =  00 

14=  10 

14=  lO 

4=if 

14=  If 

14  =  If 

f  =  00 

14=  xo 

I4=^f 

f  =  30 

14=  xo 

14=  If 

5  =  ^S 

14=10 

14  =  CO 

S  =  S7  14— 

14— 

6=  8 

I3  =  ff 

i3  =  fo 

6=if 

13=40 

14=  xo 

<J=38 

i4  =  if  -f 

14  + 

<J  =  48 

14  =  00 

14  s  00 

<5=f4 

14  — 

»4=    f 

7=  f 

14  + 

14==  10 

7  =  lf 

14=   5 

14+           1 

ixsoo 

«4  + 
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Bfafi  Box.    Needle  xsf . 


M^rcb^. 
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14 
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14: 
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14  : 
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XO 
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^S 

00 
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Needle 
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8  =15*  14  =00 

1 1 X  ^  50  X4  =  00 


March  xo. 
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II 
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IX 
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+ 
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4 

4  =  If 
4  =10 

6 

4  =00 

6 

4  — 
4  + 

6 

7 

A=  S 
4  + 

7 

IX 

00'  I4<>=I0' 

00  14  =  10  + 

00  14  =10  -|^ 

45  14=10  + 

00  14  =  10  + 

30  14  =  10  -j- 

4f  14  =  10  4- 

00  14  =  10  + 
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00  14=    ^ 

15*  I4=:00 

30  14  — 

30  14  + 

00  14  + 
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March  30. 

ft 

The  Needle  isrj*  which  was  in  the  Brafi  Box,  was 
this  Day  pat  into  the  Wooden  Box,  and  a  new  Needle 
pot  into  the  Brafs  Box,  Weight  x=  ^ . 

No  remarkable  Change  happened  to  either  Needle 
till  ^r/V  the  5th. 


Needle  xs=  3  &i  the  Brafi  Box.! 


Jfp-ils* 


140=  s" 

14  =  10 

14  =  10  — 
14  — 

13  =5*0  + 
'3=ff + 

14  — 

14  =po 
14  + 


00' 


Needle 
14''+ 00' 


9"  = 

I  =  30  1 14  =  s 


S 
S 

8 

9 

10 

JO 

II 


30 

37 
4^ 

00 


14  + 
14  — 

13  =45- 
13  =4f  + 
13  =^0 

13  =f^ 

14  =00 


The  firft  Column  Ihews  the  Variation  of  the  Needle 
in  the  Brafs  Box.  The  third  the  Variation  of  that  in  the 
Wooden  Box.  The  iecond  Column  ihews  the  Time, 
by  the  Clock,  when  the  Obfervations  were  made. 
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( 
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April  IS.  17x3 


140=30'— 

14  =30  — 
14  =30 
14=30-1- 
14  =  30  + 
14=30 
14=30 
14  =  30  — 
14  =*o 

14  + 
14=00 

14=00 

14=15 

I4=IJ  , 

14=15  + 

14=00 

14=00 
14=00 
14=00 


9h= 

10  = 

11  = 

IX  = 

3  = 

4  = 

f  = 

6  = 

7  = 

7  = 

8  = 
8  = 
8  = 

IX  = 
IX  = 

IX  = 
IX  = 
IX   = 


00' 

CO 

30 
30 
30 
30 

ID 

30 
18 

8 
so 

15 

xo 

40 

IS 

X7 
3^ 
%S 
43 


Wind  at  S.  W. 
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30 

30  -f 
30  -f 
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IX  =00 

I    =10 
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) 
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4=^30—  6 
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4=  IS  ^ 
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4=5  ^ 

4  =00  6 

4  =00  7 

4+  7 

4=5+  7 

4  =  10  7 
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4  =  xo  — -  8 

4  =*5-|-  9 

4  =X5'  IX 
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00 
xo 

30 

35 

40 

45 
49 

57 
10 

xo 

30 

45 

00 

xo 

30 

00 

IX 
XI 


Day'wann,  doady  in  the 
Morning,  Evening  dear. 
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Day  warm,  Wind  at  Eaft, 
iome  Thunder  in  the 
Afternoon. 
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»4  = 
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M  = 


:30  + 
:3y  — . 
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lO 

30  — 

xo 
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9' 
10 

XI 
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I 
% 

3 
3 

4 

7 
7 

IX 


:3</ 
:30 
:30 
:00 

s% 

30 

30 

4f 

00 

00 

3f 
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Day  cold,  Wind  at  Eaft. 
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May  3. 

=  1*'  ^ssi</ 

5  If  ix  =xo 

4  =  i5"-H  I*  =40 

4  =  If  4-  *  =xo 

4  ssxo—p  f  s=xo 
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Day  clear,  Wind  at  Ead 

All  thefe  Obfervations  arc  of  the  lighted  of  the 
three  Needles,  the  Compals  Box  remaining  unmoved 
the  whole  time.  From  February  6.  1711.  to  the 
loth  of  May  following)  I  made  above  a  thouTand 
Obiervations  in  the  fame  Place ;  and  the  grearcfl  Va. 

riation  Weftward,  was  14^=4^',  and  the  leaft 

1 3  0=5-0'.    It  was  feldbm  lefs  than  14°,  or  greater  than 


o 


14^=35 
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V.  Some  Oh/erVatiofts  upon  Dr.  Eaton'j  Styptickc 
!By  Dr.  Sprengell,  (^.  S.  S.  Coll.  Med.  Lonl 
Lie. 

TH  E  Method  of  curing  frefh  Wounds  in  a  few 
Days,  without  Suppuration,  where  neither 
Nerves,  large  Veflels,  Bones,  or  any  of  the  Vifcera 
were  concerned,  has  been  long  2^0  obferved.  Turman^ 
a  famous  Surgeon  of  Brejlaw^  in  his  Chirurgia  Curi 
ofa^  tells  us  of  a  Mountebank,  who  gave  himfeif  thir* 
teen  Wounds,  by  Incifion,  in  the  upper  Part  of  his 
Left  Arm,  and  thereupon  applied  his  Noftrum^  and 
with  the  help  of  a  good  Roller,  was  cured  in  two 
Days  Time.  Next  he  mentions  a  martial  Styptick, 
which  (topped  bleeding  incomparably,  and  healed  freih 
Wounds  (as  he  (ays)  in  two  Days  time,  eibeciaJly  if 
the  Patient  took  withall  a  (cw  Drops  inwarclly .  This 
has  likewifc  been  mentioned  by  Blegny  near  thirty 
Years  ago. 

When  I  came  into  France^  I  found  that  many  little 
Trials  were  made  there  alio,  with  a  Styptick  Ball 
mixed  with  French  Brandy,  by  ftriking  a  Cock  thro' 
the  Head,  opening  the  Crural- Artery  of  a  Dog,  or 
chopping  oft  a  Dog's  Leg,  ^c.  But  I  found  that  it 
did  not  amount  to  any  thing  of  Confequencc  ;  yet  I 
have  (lill  a  Ball,  made  above  twenty  Years  ago,  of  Fi* 
lings  of  Iron,  and  an  equal  Qiiantity  of  Tartar,  mix'd 
well  with  French  Brandy  upon  a  Marble.  This,  with 
(bme  Alteration,  was  afterwards  publiflied  by  the  fa- 
mous Helvetius^  Phyfician  to  Lewis  XIV  of  France^ 
in  a  Book  called,  Recueil  des  Methodes pour  la  Gneri- 
Jon  des  diverfes  Maladies^    which  was  reprinted  in 

Holland 
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Holland  in  the  Year  1710.  This  Preparation  was 
then  fold  by  Tierre  Rottermondj  Apothecary  at  the 
Hague  in  Holland. 

The  Recife  for  his  Medicinal  Ball  I  have  tranflated, 
and  is  as  follows  : 

Take  four  Pounds  of  the  Filings  of  Steel,  and  eight 
Pounds  of  Tartar,  well  powdered ;  mix  thefe  well 
together,  and  put  them  in  a  new  Earthen  Pot,  and 
pour  thereupon  as  much  French  Brandy  as  will  make 
it  into  a  Poultefs.  Let  this  (land  fermenting  in  a  Cel- 
lar for  four  Days,  and  flir  it  between  whiles.  Then 
put  it  in  Bain-Mar y  and  diftill  it  S.  A.  with  a  mode- 
rate Fire,  to  draw  off  the  Brandy.  When  you  find 
that  nothing  but  the  Phlegm  comes  over,  then  take 
it  from  the  Fire,  and  take  out  the  Mafs,  (lamp  it  very 
fine,  that  not  the  lead  Lump  may  remain  ;  then  mix 
it  again  as  before  with  a  fufificient  Quantity  of  Bran- 
dy, and  put  it  in  the  Cellar  to  ferment,  as  before,  and 
then  diftill  it  a  iecond  Time.  This  Operation  may 
be  reiterated  (even  or  eight  times  -  but  the  laft  Time 
mix  your  Mafs  well  upon  a  Marble,  and  form  it  into 
two  Ounce-Balls.  One  of  thefe  Balls  is  ftceped  in  a 
Pint  of  good  French  Brandy,  a  little  warmed,  and 
hung  only  in  it  by  a  Wire,  till  the  Brandy  has  received 
the  Colour  of  the  Ball.  But  if  you  are  iw  hafte,  then 
grate  a  fuificient  Quantity  of  the  Ball  in  iome  Brandy, 
ftir  it  well,  and  you  may  u(e  it  that  very  Inftanr. 

No  doubt  but  the  Author  thought  by  often  grind- 
ing, fermenting,  and  diftiiling  this  Mafs,  to  commi- 
nute and  iubtilize  its  Particles,  fo  as  to  make  it  more 
fit  to  contract  the  Fibres  and  Vcflels  of  a  Wounc*, 
and  to  prevent  Stagnations  of  the  Fluids,  both  within 
and  without,  upon  Contufions ;  but  the  Succefs  did 
did  not  anfwer,  and  therefore  it  was  laid  afide.  Nei- 
ther did  Helvetius  ever  recommend  it  as  an  Uuiverfal 
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Scypttck,  aflringenr,  or  confolidating  Medicine,  but 
xneerly  infreih  Wounds,  and  that  only  for  afirftDref- 
(iug,  and  where  People  lived  at  a  Diftance,  and  could 
not  get  immediate  Ailiftance  from  a  Surgeon.  Befides, 
he  makes  feveral  Exceptions  where  it  Ihould  not  be 
ufed  ;  and,  in  general,  advifes  it  where  Chalybeat  Me- 
dicines may  be  made  uie  of  according  to  Experi* 
encc. 

But  lad  Year  a  Baliamick  Styptick  was  publifhed  by 
one  Dr.  EatoUj  good  to  (lop  all  manner  of  Bleeding 
Avithcut  or  within,  and  that  without  any  manner  of 
Exceptions.  This  made  me  defirous  to  lee  it,  and  as  it 
happened  that  foon  after  I  had  an  Opportunity  to  ex- 
amine ic :  I  found  prefently  that  this  was  the  fame  old 
Medicine,  which  was  got  hither  alio,  after  other 
Countries  had  difcarded  it.  But  I  negled:ed  it  at  that 
Time,  as  not  worth  my  notice,  till  I  law  lately  a  Trea- 
tile  of  Coniumptions,  publifhed  by  Sit  Richard  Black- 
morcj  Kt.  giving  Dr.  Eaton^s  Styptick  the  greateft 
Encomium  J  that  ever  was  given  to  any  Invention  what- 
fbever.  For,  fays  he,  ©r.  Eaton'j  Balfamick  Styp- 
tick bids  fair  for  the  Credit  of  a  certain  Remedy  in 
flopping  of  B/ood  outwardly  or  inwardly^  where  the 
Crafis  of  the  Blood  is  not  entirely  ruined ;  and  will 
be  of  more  Service  to  Mankind^  than  all  the  ^i/co- 
veries  made  by  Galenical  Compounders  of^rugs^  and 
Syjiematical  Methodijis. 

Finding  this  Remedy  recommended  in  fb  extra- 
ordinary a  manner,  by  fb  eminent  a  Phyfician, 
I  began  now  to  think,  that  pofiibly  I  might  have 
been  miflaken,  and  therefore  defired  Mr.  H^in^ 
terbottom^  an  Apothecary  in  Bow-hanty  imme- 
diately to  prepare  the  Recipe^  as  defcribed  by  Helve* 
tins.  When  this  was  ready,  I  lent  for  a  Bottle  of  Dr. 
Eaton's  Styptick,  and  tryed  them  both  with  Galls,  be* 

I  fore 
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fore  feveral  Gentlemen ;  the  Tin<3iire  wa$  the  fame, 
a  deep  Purple.  I  then  precipitated  the  Contents  with 
old  Hock,  and  found  the  precipitfted  Matter  to  be  the 
fame  in  both.  Not  contented  with  my  own  Enquiry^ 
I  fent  feveral  fmall  Quantities  to  others,  and  went  my 
felf  to  Mr.  Godfrey^  a  famous  Chymift  in  Covent^ 
Garden.  They  all  told  me,  that  there  was  no  Dif{e« 
rcnce  betwixt  them.  I  tryed  feveral  ways  to  find  out 
its  Balfamick  Quality,  from  whence  it  has  its  Name, 
but  found  none.  Then,  I  confefs,  it  furprized  me, 
that  a  Man  who  had  a  mind  to  vend  a  thing  as  a  Secret, 
had  not  done  fb  much  as  to  alter  it  either  in  Tafte, 
Smell,  or  Colour ;  and  yet  this  might  very  well  have 
been  done,  without  robbing  it  of  its  Virtue  in  the 
leaft. 

My  next  Budnefs  was  to  try  thefe  two  upon  the 
Crural- Artery.  Having  got  a  good  middle-fiz'd  Dog, 
Mr.  Ranbyj  Surgeon,  laid  the  Artery  bare,  and  open'd 
it  with  a  Lancet  the  length  Way  of  the  Artery,  for 
near  half  an  Inch.  The  old  Trick  ufed  to  be,  to  cut 
the  Artery  crofs  ways,  and  then  there  was  no  necedi- 
ty  of  a  Styptick  at  all,  nor  indeed  here  neither.  But 
at  firft  Helvetius  his  Tincture  was  applied,  and  (topped 
the  Bleeding  ;  then  we  opened  the  Artery  again,  and 
tryed  Dr.  EatOH%  with  the  fame  Succefs.  I  then  had 
the  Artery  opened  in  the  other  Thigh,  and  tryed  it 
only  with  French  Brandy,  which,  I  found,  did  as 
well  as  the  other  two.  I  opened  the  Artery  again, 
and  had  diflblved  in  French  Brandy  a  little  Sal  Mart  is 
and  Saccharum  Saturni^  and  applied  that,  and  it  an« 
fwered  in  the  fame  manner.  This  made  me  immedi- 
ately conjcAure,  that  there  was  but  little  Virtue  in 
either  of  them,  but  only  that  the  Brandy,  by  its  great 
Heat,  did  mecrly  contraCl:  the  Fibres  of  the  Artery, 
which,  no  doubt,  might  be  a  little  affifled  by  t\xtCha^ 
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lybs ;  but  this  could  not  be  much.  I  then  receded 
upon  the  fmallnefs  of  the  Crural  Artery  in  a  Dog,  and 
that  it  was  no  more  to  be  compared  ta  the  Crural  Ar- 
tery of  a  Man,  than  a  Cock's-Head  ta  a  Man's  Head, 
and  that  a  little  Pledget  of  Lint  might  flop  the  Blood 
without  more  to  do,  as  v»^ell  as  the  Temporal  Artery 
when  opened  with  a  Lancet,  which  we  did,  and  the 
Pledget  of  Lint  (lopped  it.  We  then  untied  the  Dog, 
and  fent  him  going,  who  ran  dire<%ly  Home  to  the 
Crown  Tavern  in  Bloomjhury^  from  whence  we  had 
taken  him.  The  Miftreis  of  the  Houfe  tore  off  the 
Pledgets,  and  had  the  Dog  well  wafti'd  with  Batter 
and  Beer  warmed,  ihe  not  knowing  what  had  been 
done  to  him,  upon  which  the  Dog  fell  a  Bleeding  a* 
gain,  though  not  much,  and  the  Blood  (lopped  of  it 
Iclf :  Mr.  Kanby  and  I  law  the  Dbg  in  the  Evening 
very  well,  but  he  ran  away  at  the  Sight  of  us.  Thus 
far  as  to  its  outward  Ufe,  and  I  could  wi(h  it  were  as 
harmlefs  within.  If  only^  according  to  Helvetius^  \t 
had  been  ordered  to  be  taken  inwardly,  in  freih 
Wounds  and  Contufions,  a  Body  might  have  let  it 
pafs;  but  when,  without  Exception,  Dr.  Eaton  recom- 
mended ir,as  alio  even  Sir  Richard^  in  all  inward  Bleed* 
ings,  I  then  thought  it  high  Time  to  make  ibme  Anim* 
adverfions  upon  it.  For  Sir  Richard  himfelf  (ays, 
in  his  Treatife  of  Confumptions, /.  99  and  loi,  That 
in  Spitting  of  Blood  there  is  an  Orgafm,  or  ftimulating 
Ferment :  What  is  this  but  a  Feverifli  Indifpofition  t 
And  is  there  any  Hemorrhage  without  >  Now,  if  fo, 
will  not  Brandy  and  Chalybeats  heighten  this  ?  Which 
by  their  Heat  and  Stimuli  brace  and  irritate  the  Fibres, 
and  accelerate  the  Blood*s  Motion.  And  will  not  then 
the  Blood  take  up  more  Room,  and  preft  harder  againft 
the  Sides  of  the  Veflcls,  and  whatloever  oppofes  it  > 


(  113  ) 

Is  not  this  the  Way  to  make  an  Orgafniy  and  caafe  an 
Hemorrhage  > 

Dr.  Eaton  tells  ushimfelf  in  his  Book,  /.  5-7,  That 
it  did  very  much  over- heat  a  Gentlewoman,  and  that 
her  Bleeding  ftill  continued  after  the  taking  of  k,  and 
ihe  might  have  perifhed  if  a  Surgeon  had  not  given 
her  a  cooling  and  aflringcnt  Apozeme.  And  but  ju(t 
before,  /.  47,  he  complains  of  a  Phyfician,  that  was 
not  willing  that  his  Patient  iliould  take  it,  who  had  a 
Hedlick  Fever  upon  her,  bccaufc  he  was  afraid  that 
it  was  too  hot. 

Since  the  former  Tryals,  on  the  loth  of  June  laft, 

I  defired  Mr.  Ranby^  Surgeon,  to  open  the  Carotide 

Artery  of  a  Dog,  thinking  that  this  Artery  might  give 

me  more  Satisfaction  than  the  Crural  Arteries  had 

done,  to  try  the  Styptick  Quality  of  Helvetius  and 

Eaton^s  Tindtures.      Having  laid  bare  the   Jugular 

Vein,  divided,  and  tied  it,  that  its  Bleeding  might  not 

hinder  us  from  finding  the  Carotide  Artery,    \<c  were 

obliged  to  cut  ibmeof  the  Mulcles  through  likewifc, 

till,  with  fome Difficulty,  we  found  the  Artery ;  which 

being  opened    with   a  Lancet,    the  Blood   fpouting 

forth,    I  applied  to  it  Helvetius's  Tindturc,    upon 

which  the  Blood  ftopp'd.     I  took  it  off  in  Icfs  than  a 

Minute,  and  made  it  bleed  again,  but  it  bled  but  little, 

and  then  I  applied  Dr.  Eatdn's  Styptick  ;  wc  fill'd  up 

the  Wound  with  Lint,  and  ditched  up  the  Cutis^  then 

untied  the  Dog  and  let  him  run  down  Stairs,  where, 

after  fbme  Time,  I  faw  him  again,  and  found  he  had 

bled  a  good  deal,  and  was  ftill  bleeding.      I  w^as  very 

>vcll  iatisfied  that,the  Artery  being  lb  very  fmall,    he 

would  not  bleed  to  Death,  and  if  he  had  had  nothin) 

but  Lint  upon  it,  it  would  have  done  as  well.     It  mul 

be  obferved,  that  the  Carotide  Arteries  are  largcft  in 

Proportion    in  Human  Bodies,    and  that  this  Ar- 
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tcry  of  the  Dog  was  but  a  finall  matter  bigget 
than  the  Crural  Arteries  of  the  former  Dog.  This 
ihews,  that  the  Styptick  Quality  of  thcfc  TincJhires  is 
very  inconfiderable  ;  and  that  Helvefius's  Tindlure  is 
rather  better  than  Dr.  Eaton\  if  there  is  any  Diffe- 
rence at  all ;  though  that,  I  believe,  was  owing  to  the 
Brandy,  for  my  Brandy  was  ftronger  than  Dr.  Eaton's 
I  enquired  for  the  Dog  the  next  Morning,  and  found 
him  alive  and  well,  only  hanging  his  Head  on  one 
Side,  which  proceeded  from  the  Mufcles  being  cue 
through. 


VI.  Materiarum  quarmdam  gravitates  Sped  fide  y  di" 
Verfis  temporibus  ad  Variosjcopos  expbrat^  a  I).  G. 
Fahrenheit,  (^.  S,  S. 

AUram    ■  — ^      .     19081 

Mercurius     1  .    .  .        .— .     i3S7S* 

Plumbum  ■      —»        ._    iijfo 

Argcntum       —     __        _.     10481 

Cuprum  Suecicum       •       — —  —  8834 

Idem  Japonenfc  —^..^        »     ,        ._  g^^p 

Ferrum         -■  -■ »       —        —        . ^817 

Stannum  provincis  Indiae  Orientialis  vulgo  diO:k  Ma- 
lacca    7364 

Stannum Anelicanom    — .^       —— .      —- .  7313 

Marcafica  alba        — ^        .—.-  0850 

Regulus  Antimonii        — —        — —    —  66z2, 

Aurichalcum  .  ..         ■  8411 

Cryftallus  de  rupe  -— «       — ..^      — .  z66^ 

Pyrites  homogencus       —        •— .      — -  2^84 

Ccnis 


{  i»5  ) 

Cinis  clavellatus  fbrdibus,  faleq;  neutro  qaodam  (quod 
fere  fcrnper  magis  vcl  minus  in  cincrc  illo  rcperi* 

tur)  dcpurgatus  *—        3iix 

Sal  illud  ncucrum        —    x6j{z 

Salmaricimum         • —         2115' 

Nitrum         ■■  —     215-0 

Alumcn        1738 

Saccharum  albiflimum       —        ~  1606^. 

Oleum  Vitrioli      1877/* 

Lixivium  cineris  clavellati  (ale  quantum  fieri  potuic 

impraegnatqm     '  -     ■    -      1^63  * 

Idem  alio  tempore  prasparatum    —     . .    1 5*7 1 J  * 

Aqua  fortis  melioris  notas ^     ■  1409  * 

Spiritus  nitri     ■  *  — .     ii93i* 

Aqua  pluviatilis  ■  »■  iooq  * 

Oleum  Raparum        — ~         ■  —913 

Alcohol  vini  ■         ■  • 816 

Idem  magis  dephlegmatum.      ■  -  815 

Experimenta  variis  (imt  fafta  modis.  Corpora  enim 
fixa,  ut  vulgo  fieri  folct,  prius  bilancis  accuratioris  ope 
in  aerc  &  deinde  in  aqua  pluviatili  font  ponderata.  Sa- 
lium  pondus>  prius  in  aere,  &C  tunc  in  liquore  idoneo 
quodam  eft  exploratum,  &  deinde  calculo  ad  gravita- 
tem  aquas  comparatum.  Liquoram  gravitates,  inter* 
dum  A^rasometro  quodam  fingulari  (cujus  deft:riptio* 
nem  alio  tempore  dabo)  aliquando  autem  vafibus  hie 
delineatis  font  indagatae. 


Globus 


Globus  Vitreus  concavus  A  (Fig.  i.)  ad  Lampadis 
flammam  fatis  magnus  conficitur,  duobus  tubulis  vi- 
treis  Tibi  oppofitis  B  &  B  prxditus.  Tubulorum  ex- 
tremicates  iiint  apertZj  atcennatz,  &  aliquancifper  io- 
ciu'vatae,  ne  liquor  efiluere  poflic.  Globulus  prscerea 
ia  iniertoci  loco  aliquanculum  eft  applauacu5»  uc  eo 
commodius  bilauci  imponi  poHit. 

leones  infirumentorum  qua  infirvierunt  ad  facienda 
ex^erimenta  de  gravitate  /pecificd  liquorum. 


Ampulla  A  {Fig.  3.)  e  tenuillimo  vitro  ad  Jampadis 
flammam  pararar,  cello  latis  largo  prxdica,  cujus  aper- 
cura  operculo  B,  incus  concavo  tarn  accuracy  quam 
fieri  poteft,  daudinur. 

»  Ope 
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Ope  hujus  ampnilas,  etiam  faliam  gravitates  fpecifi- 
ex  explorari  pomint,  &  quidem  hoc  modo.  Ampul- 
la prius  liquore  quodam  idoneo  (in  quo  nempe  ial,  cu- 
jns  gravitas  exploranda  eft,  non  fblvitur)  iinpletur,  8c 
poftquam  liquoris  innotuic  pondus,  liquor  efHindicur, 
atque  vas  probe  exAccatur.  Hoc  fad:o,fale  fere  totum 
vas  impletur,  5c  lalis  pondus  inquiritur  ;  hoc  noto,  in- 
terflitia  Talis  liquore  replentur,  pondcrifq;  increment 
tuDDi  a  liquore  addico  qusricur.  Si  hocce  incremen- 
turn  ponderis  a  pondere  toco  liquoris  fubtrahitur,  red- 
duum  exprimet  gravitatem  liquoris  a  fale  deturbati. 

Sal  neutrum  cineris  clavellati  in  fpiritu  nitri  nuUam 
facie  ebuUitionem.  Mercuiium  in  fpiritu  nitri  (blutum 
aibo  colore  prscipitac.  Carbonibus  fuperimpofitum, 
crepitu  in  minores  partes  difrumpitur  dc  difpergitur. 

Nitrum  in  tigillo  fupra  ignem  fuit  liquefa^m,  ut 
eo  modo  ab  omni  humiditate  depurgaretur,  fpatiaquQ 
DOunuUa  acre  alias  plena  nitro  ipfo  replerentur. 

Gravitates  liquorum,  quas  aflcrifco  notatas  fiint,  ad 
gradum  quadragcHmum  odlavum  meorum  thermome* 
trorum  calculo  lunt  revocata?,  &  nonnuUorum  jam  in* 
experimentis  de  gradu  ebullitionis  liquorum  quorundam 
fa<^a  eft  mentio. 

Modus  fimplici/nmus  ad  inveftigandam  gravitatis 
dif{erentiam>quas  a  diverfo  tcmperamento  fluidorum  ori- 
ginem  fuam  trahit,  ed,  ut  prius  liquore  minus  calido 
(cujus  tamen  gYadus  ope  Thermometri  notus  efle  de- 
bet) vas  aliquod  repleatur,  &C  ponderetur,  deinde  il- 
lud  vas  iterum  calidiori  liquore  implcatur,  &  ut  prius 
ponderctur.  Si  in  hoc  fecundo  expcrimento  gradus  ca- 
loris  iterum  eft  notatus,  habebitur  differentia  gravitatis 
liquoris,  a  calore  inter  hos  gradus  efledta,  qua^  deinde 
ope  calculi  facile  unicuiquc  gradui  attribui  poteft. 

*  PhiL  Jranf  No.  3 Si. 
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Expcrimenta  in  acre  funt  fadia :  addenda  ergo  erit 
onicuiq;  numero  gravitas  acris>  uc  habeacur  materia - 
rum  gravitas  in  vacuo.  Eft  autem  aeris  gravitas  fpe- 
cifica  ad  illam  aqux,fere  ut  i  ad  ICOO9  utpote  Philofb- 
phias  naturalis  cuitoribus  abunde  patet. 


VII.  Some  Conjtderations  about  the  Caufe  of  the  uni'^ 
Verfal  Delugey    laid  before  the  (J^oyal  Societyy  on 
th  iith  of  December  1694.      !By  Dr.  Ed- 
mond  Halley,  <!(.  S.  S. 

TH  E  Account  we  have  of  the  univerfal  Deluge  is 
no  where  fb  exprefs  as  in  the  Holy  Scriptures  ; 
and  the  exadl  Circumftances  as  to  point  of  Time,  do 
ihew  that  fbme  Records  had  been  kept  thereof  more 
particularly  than  is  wont  in  thofe  things  derived 
from  remote  Tradition,  wherein  the  Hiftorical  Minu* 
tia  are  loft  by  length  of  Time.  But  the  fame  feem 
much  too  imperfeS  to  be  the  Refult  of  a  full  Revela- 
tion from  the  Author  of  this  dreadful  Execution  up- 
on Mankind,  who  would  have  fpoke  more  amply  as 
to  the  Manner  thereof,  had  He  thought  fit  to  lay  open 
the  Secrets  of  Nature  to  the  fucceeding  Race  of  Men  ; 
and  I  doubt  not  but  to  all  that  confider  the  7th  Chap- 
ter  of  Genejis  impartially,  it  will  pafs  for  the  Remains 
of  a  much  fuller  Account  of  the  Flood  left  by  the  Pa- 
triarchs to  their  Pofterity,  and  derived  from  the  Re- 
velation of  Ni^ah  and  his  Sons.  It  muft  be  eranted, 
that  there  are  fbme  Difficulties  as  to  the  Cooftrudlion 
of  the  Arkj  the  Reception  and  Agreement  of  the 
jinimals  among  themfelves,  and  Prefervation  of  it  in 
fo  immenfe  and  boundlefs  an  Ocean,  during  that  fTind 
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which  God  fent  to  dry  the  Waters  away,  elpccully 
when  it  firfl;  came  on  Ground  :  But  it  mufl:  alfo  be  al- 
lowed, that  length  of  Time  may  have  added,  as  well 
as  taken  away  many  notable  Circumftances,  as  in  moft 
other  Cafes  of  the  Story  of  remote  Times  and  A<a:i- 

ons. 

This  we  may,  however,  be  fully  afliired  of,  that 
ftich  a  Deluge  has  been  j.  and  by  the  many  Signs  ot 
marine  Bodies  found  far  from  and  above  the  Sea,  *tis 
evident,  that  thofc  Parts  have  been  once  under  Water : 
or,  either  that  the  Sea  has  rilen  to  them,  or  they  have 
been  railed  from  the  Sea ;  to  explicate  either  of  whicli 
is  a  Matter  of  no  fmall  Difficulty,  nor  does  the  facrcd 
Scripture  afford  any  Light  thereto.  All  that  it  fays 
ro  help  us  is,  that  all  the  Fountains  of  the  great  Deep, 
nai.cainn,  were  burfl:,  or  broken  up ;  that  the 
Windows,  or  Cararads  of  Heaven  were  opened,  and 
that  it  rained  incefTantly  forty  Days  and  Nights.  Now 
the  Rain  of  forty  Days  and  Nights  will  be  found  to  be 
a  very  fmall  Part  of  the  Caufe  of  fuch  a  Deluge ;  for 
fuppofing  it  to  rain  all  over  the  Globe  as  much  in  each 
Day,  as  it  is  now  found  to  do  in  one  of  the  rainicd 
Counties  of  England  in  the  whole  Year,  vis^.  about 
forty  Inches  of  Water  fer  7)iemj  forty  fuch  Days 
could  cover  the  whole  Earth  with  but  about  twen- 
ty two  Fathom  Water,  which  would  only  drown  the 
low  Lands  next  the  Sea,  but  the  much  greater  Part 
would  efcape.  What  is  meant  by  the  Fountains  of 
the  Abyjfe  oeing  broken  up,  and  the  opening  of  the 
Windows  of  Heaven,  fcems  not  fo  eafy  to  be  under- 
flood,  but  is  intended  to  indicate  the  Modus  of  the 
Deluge,  which  was,  according  to  the  Mofalc  ^hilo- 
fofhy^  from  the  letting  in  of  the  Waters  above  the 
Firmament,  mentioned  Genefis  i .  7.  by  the  Windows 
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of  Heaven  ;  and  the  rifing  up  out  of  the  Ground  of 
the  Waters  under  the  Earthy  fpokcn  of  in  the  fecond 
Commandment:  Or,  (if  you  will  underftand  that 
by  the  na"]  Dinn  is  meant  the  great  Ocean)  by  the 
overflowing  of  the  Sea,  ridng  upon  the  Land,  which 
ig  expreis'a  by  the  breaking  up  of  the  Fountains  of 
the  great  Deep.  So  that  \^e  may  reafonably  con- 
clude, that  by  the  one  of  thofe  Expreilions  is  meant 
an  extraordinary  fall  of  Waters  from  the  Heavens,  not 
as  Rain,  but  in  one  great  Body ;  as  if  the  Firmament, 
fuppofed  by  Mo/es  to  fuftain  a  Sufra-aerial  Sea^  had 
been  broken  in,  and  at  the  fame  Time  the  Ocean  did 
flow  in  upon  the  Land,  fo  as  to  cover  all  with 
Water. 

By  an  extraordinary  Encreafe  of  the  Waters  this 
could  not  be  effei^ed,  for  that  at  this  Time  there  is 
not  Water  fufficient  of  itfclf  to  cover  any  more  of 
the  Earth  than  now  it  doth ;  and  to  fuppofc  a  Crea* 
tion  and  Annihilation  of  Water  on  purpofe  to  dedroy 
the  Earth,  is  by  much  the  moft  difficult  Hypothefis 
that  can  be  thought  of  to  effedl  it.  A  change  of  the 
Center  of  Gravity,  about  which  Center  the  Sea  is 
formed,  feenoed  not  an  improbable  Conje(^ure,  till  it 
appeared  that  this  Center  of  Gravity  was  the  necefla- 
TV  Refiilt  of  the  Materials  of  which  our  Globe  con- 
fifts,  and  not  alterable  whilfl  the  Parts  thereof  remain- 
ed in  the  fame  Podtion  :  And  befides  this  Suppoficion 
could  not  drown  the  whole  Globe,  but  only  that  Part 
thereof  towards  which  the  Center  of  Gravity  was 
tranflated,  leaving  the  other  Hemifphere  all  dry. 

I  ihall  fay  nothing  of  Dr.  Burnefs  Hypothefis,  ncr 
of  the  many  Infufficiencies  thereof,  as  jarring  as  much 
with  the  Phyfical  Principles  of  Nature,  as  with  the 
Holy  Scriptures,  which  he  has  undertaken  to  rccon- 
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cile.  Dr.  Hookas  Solation  of  this  Problem,  as  he  has 
not  fully  difcovered  himielf,  I  cannot  undertake  to 
judge  of ;  but  his  Compre/Tion  of  a  Shell  of  Earth 
into  ^Prolate  Spberoide^  thereby  prefling  out  the  Wa- 
ters of  an  Abyis  under  the  Earth,  may  very  well  ac- 
count for  drowning  two  extream  oppoHte  Zones  of 
the  Globe ;  but  the  middle  Zone,  being  by  much  the 
;reater  Part  of  the  Earth's  Surface,  moaft  by  this  means 
^e  railed  higher  from  the  Center,  and  confequently 
arife  more  out  of  the  Water  than  before  ;  andbefides, 
iuch  a  Suppodtion  cannot  well  be  accounted  for  from 
Phyfical  Caules,  but  require  a  preternatural  digitus 
7)eif  both  to  comprcfs,  and  afterwards  reftore  the 
Figure  of  the  Globe. 

But  the  Almighty  generally  making  ufe  of  Natural 
Means  to  bring  about  his  WUl,  I  thought  it  not  amifs 
to  give  this  Honourable  Society  an  Account  of  fbme 
Thoughts  that  occurred  tome  on  this  Subjed: ;  where- 
in, if  I  err,  I  ihall  £nd  my  felf  in  very  good  Company. 

In  Num'  190.  of  thefe  Tranfadlions,  I  have  pro- 
pofed  the  cafual  Choc  of  a  Cornet^  or  other  tran/ient 
Body,  as  an  Expedient  to  change  inftantly  the  Poles 
and  Diurnal  Rotation  of  the  Globe;  at  that  Time  on* 
ly  aiming  to  fhew  how  the  jfxis  of  the  Earth  being 
chang'd,  would  occafion  the  Sea  to  recede  from  thole 
Parts  towards  which  the  Poles  did  approach,  and  to 
encreafe  upon  and  overflow  thofe  Parts  wherefrom  the 
Poles  were  departed  ;  but  at  that  Time  I  did  not  con- 
fider  the  great  Agitation  (uch  a  Choc  mud  necedarily 
occafion  in  the  Sea,  (ufficient  to  anfwer  for  all  thole 
ftrangc  Appearances  of  heaping  vaft  Quantities  of 
Earth  and  high  Clif!s  upon  Beds  of  Shells,  which 
once  were  the  Bottom  of  the  Sea;  and  raifing  up  Moun- 
tains where  none  were  before,mixing  the  Elements  into 
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inch  a  Heap  as  the  Poets  dcfcribc  the  old  Chaos  ;  for 
fuch  a  Choc  impelling  the  folid  Parts  would  occafioa 
the  Waters,  and  all  fluid  Subftances  that  were  uucon- 
fined,  as  the  Sea  is,  with  one  Impetus  to  run  violent- 
ly towards  that  Part  of  the  Globe  where  the  Blow  was 
received  ;  and  that  with  Force  fufficient  to  rake  with 
it  the  whole  Bottom  of  the  Ocean,  and  to  carry  it 
upon  the  Land  ;  heaping  up  into  Mountains  thofe 
earthy  Parts  it  had  born  awav  with  it,  in  thofe  Places 
where  the  oppoftte  Waves  balance  each  other,  wi/C 
cens  ima  Jummts^  which  may  account  for  thofe  long 
continued  Ridges  of  Mountains.  And  again,  the  Re- 
coil of  this  Heap  of  Waters  would  return  towards  the 
oppoHte  Parts  of  the  Earth,  with  a  leffer  Impetus  than 
the  firft,  and  fb  reciprocating  many  times,  would  at 
lad  come  to  fettle  in  fiich  a  Manner  as  w«  now  obferve 
in  the  Strudhire  of  the  fuperficial  Parts  of  the  Globe. 

In  this  Cafe  it  will  be  much  moredifficult  to  (hew 
how  Noah  and  the  Antmah  fliould  be  preferved,  than 
that  all  things  in  which  was  the  Breath  of  Life,  ihould 
hereby  be  deftroyed.  Such  a  Choc  would  alfo  occafi- 
on  a  differing  Length  of  the  Day  and  Year,  and  change 
rhe  Axis  of  the  Globe,  according  to  the  Obliquity  of 
the  Incidence  of  the  Stroak,  and  the  Direction  there- 
of, in  relation  to  the  former  Axis.  That  (bme  fuch 
thing  has  happened,  may  be  guefs*d,  for  that  the  Earth 
leems  as  if  it  were  new  made  out  of  the  Ruins  of  an 
old  World,  wherein  appear  fuch  Animal  Bodies  as 
were  before  the  Deluge,  but  by  their  own  Nature  and 
Defences  from  the  Weather,  have  endured  ever  fince, 
cither  petrified,  or  cUe  entire  mjiatu  naturali.  Such 
a  Choc  may  have  occafioned  that  vaft  Depreffion  of  the 
Cajpian  Sea^  and  other  great  Lakes  in  the  World ;  and 
'tis  not  unlikely,  but  that  extream  Cold  felt  in  the 
1  North 
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North- Weft  of  America^  about  Hndfin^s-Bayy  may 
be  occafioned  by  thofe  Parts  of  the  World  having 
once  been  much  more  Northerly,  or  nearer  the  Pole 
than  now  they  are;  whereby  there  are  immenfe 
Quantities  of  Ice  yet  unthaw'd  in  thoft  Parts,  which 
chill  the  Air  to  that  degree,  that  the  Sun's  warmth 
fcems  hardly  to  be  felt  there,  and  of  which  the  Poet 
might  juftly  (ay,  Frigusiners  illic  habitat  pallor  que 
tremorque  — Ac  jejuna  fames. 

If  this  Speculation  feem  worthy  to  be  cuItiTated,  I 
ihall  not  be  wanting  farther  tc  in(ift  on  the  Confequences 
thereof,  and  to  (hew  how  it  may  render  a  probable 
Account  of  the  ftrange  Cataftrophe  we  may  be  iiire 
has  at  leaft  once  happened  to  the  Earth. 


VHL  '^Some  farther  Thoughts  upon  the  fame  SuhjeEl^ 
delivered  on  the  \^th  of  the  fame  Month.  !8j( 
the  fame. 

IH  A  V  E  been  advifed  fince  the  laft  Day,  by  a  Per- 
(bn  whofe  Judgment  I  have  great  Reafbn  to  refpei^, 
that  what  I  then  advanced,  ought  rather  to  be  under* 
ftood  of  thofe  Changes  which  might  have  happened  to 
the  Earth  in  Times  before  the  Creation,  and  which 
might  poffibly  have  reduc^  a  former  World  to  a 
Chaosj  out  of  whole  Ruins  the  prefent  might  be 
formed,  than  of  the  Deluge  whereby  Mankind  was  in 
a  manner  extinguiflied  about  4000  Years  fince;  that 
being  much  more  gradually  brought  to  paft,  and  with 
fome  Circumftances  that  this  Hypothcfis  cannot  admit 
of,  which  abler  Pens,  perhaps,  may  account  for  : 
What  I  have  advanced,  I  defire  may  be  taken  for  no 
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more  than  the  Contemplation  of  the  Efleds  of  iucb 
a  Choc  as  might  poflibly,  and  not  improbably,  have 
befallen  this  Lump  of  Earth  and  Water  inXimes  where^^ 
of  we  have  no  manner  of  Tradition,  as  being  before 
the  firft  Produdion  of  Man,  and  therefore  not  know^ 
able  but  by  Revelation,or  eUe  a f  after  tori  by  Indudhon 
from  a  convenient  Number  of  Experiments  or  Obfer^ 
vations,  aiding  fiich  an  Agitation  once,  or  oftner,  to 
have  befallen  the  Materials  of  this  Globe.  And  per- 
haps, in  due  Periods  of  Time,  fiich  a  Cataftrophe  may 
not  be  unnecedary  for  the  well-being  of  the  future 
World;  to  bury  deep  from  the  Surface  thofe  Parts, 
which  by  leneth  of  time  are  indurated  into  flony  Sub« 
(lances,  and  become  unapt  for  vegetable  Produ<2ion, 
by  which  all  Animals  are  either  immediately  or  medi- 
ately fuftained :  the  ponderous  Matter  in  fuch  a  Mix- 
ture fubfiding  firft,  and  the  lighter  and  finer  Mould 
remaining  for  the  latter  Settling,  to  inveft  the  exterior 
Surface  of  the  New  World.  This  may,  perhaps,  be 
thought  hard,  to  deftroy  the  whole  Race  for  the  Bene- 
fit of  thofe  that  are  to  fucceed.  But  if  we  confider 
Death  rimply,and  how  that  the  Life  of  each  Individual 
is  but  of  a  very  fmall  Duration,  it  will  be  found  that 
as  to  thofe  that  die^  it  is  indifferent  whether  they  die 
in  a  Peftilence  out  of  looooo  ferAnn.ox  ordinarily  out 
of  xyoGO  in  this  great  City,  the  Peftilence  only  appear- 
ing terrible  to  thofe  that  fiirvive  to  contemplate  the 
Danger  they  have  eicaped.    Befides,  as  Seneca  has  it. 


eft  avidus  qui/quis  non  vuU 
Mundo  fecum  ferewtt  mori. 


N.B. 


N.  B.  The  foregoing  Tapers  having  been  read  be- 
fore  the  Society  thirty  Te^rs  fince^  were  then  depo- 
Jited  bp  their  Author  in  their  Archives,  and  notPub* 
lijhed\  be  being  fenjible  that  he  misjht  have  adven* 
tured  ultra  crepidam;  and  apprehenfive  leaft  by  fome 
unguarde  dExpreJfion  hemiglt  incur  the  Cen/iire  of  the 
Sacred  Order.  Nor  had  they  now  been  printedj  but 
at  the  ^ejtreof  a  late  Committee  of  the  Society^  who 
were  p leafed  to  think  them  not  unworthy  the  Tre/s. 

Here  the  Reader  is  dejired  to  obferve^  that  Mr, 
William  WhiftonV  Book^  entituled^  A  New  Theory  of 
the  Earth,  was  not  publijhed  till  about  a  7 ear  and  a 
half  after  the  l^ate  hereof  and  was  not  prefented  be^ 
fore  June  ^^  1696.  to  the  Royal  Society. 
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EKK  ATU  M. 
Fag.  118.  Isn.  25, 26.  read  Relation, 
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Adv  ertisement. 

ALL  Pcrfons  concerned  in  the  Praclice  of  Inocu- 
lating the  Small  Tox,  are  defir'd  to  fend  to 
Dr.  Jurin^  Secretary  to  the  Royal  Society,  any  time 
before  the  End  of  February  next,  an  Account  of  the 
N?5rae  and  Age  of  every  Perfon  inoculated  by  them j 
from  the  Beginning  to  the  End  of  the  prefent  Year,  the 
Place  where  it  was  done,  the  Manner  of  the  Operation, 
the  Days  of  Sickening  and  of  the  Eruption,  whic  Sort 
of  Small-Pox  was  produced,  and  the  Event. 

Where  the  true  Small-Pox  was  not  produced  by  Ino- 
culation, it  will  be  of  ufe  to  take  particular  Notice, 
whether  the  Patient  had  any  other  kind  of  Eruption, 
what  Symptoms  preceded,  or  attended  it,  whether  the 
Incifions  inflamed  and  run,  and  for  what  Time  their  run- 
ning continued. 

In  cafe  of  any  Perfotfs  dying  after  Inoculation,  either 
in  the  Courfe  of  the  Small-Pox,  or  after  they  are  gone 
off,  it  is  defir'd  that  a  particular  Relation  of  the  Cnfe 
may  be  fent,  attefted,  if  it  be  judged  necelfary,  by  the 
neareft  Relations  of  the  Party  aeceafed,  or  by  other 
credible  Perfons,    that  were  WitneflTes  to  the  Fad. 

Such  Gentlemen  as  have  not  already  fent  in  rhcir  Ac- 
counts for  the  preceding  Year,  are  now  requelted  to 
communicate  them. 

Lincoln'S'Inn  Fields^ 
^€cemb.7j  1724. 


L  O  N'D  O  N:  Trinted  for  W.  and  J.  I  n  n  v  s, 
Printers  to  the  Royal  Society,  at  the  IVeft  End  of 
St,  PaulV  Church-yard. 
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L  Jn  Jccomit  of  Jam  new  Ex^riments,  relating  to 
liferent^  and  fometimes  contrary  Ji^ion  of 
the  Sap  in  plants  and  Trees,  made  hy  Thomas 
Faixchild,  Gardener  at  Hoxcon. 

M.  Jn  Account  of  an  extraordinary  Cure  hy  Smat" 
ing  in  Hot  Turff  5  with  a  Defcription  of  the  In- 
dian Hot-Houfes5  iy  the  Honourable  Paul 
Dudley,  E/ii  F.  R,  S. 

HI.  Jn  Attempt  to  account  for  th  rifmg  and  falling 
of  the  Water  of  fame  fponds  mar  the  Sea,  or  eh' 
bing  and  flowing  ^ers  j  where  the  Water  is  low' 
eft  in  the  fond,  at  the  Tune  of  high  Water  in  the 
Sea  or  ^yer;  and  the  Water  is  higheft  in  the 
^ondy  at  the  Time  of  low  Water  in  the  Sea  or  ^' 
Ver.  As  alfo  for  the  increafing  or  decreafing  of 
the  Water  of  fuch  Tools  and  ^Brooks  as  art  higheft 
in  the  dry  Seafons,  and  lowefi  in  the  rainy  Seajons: 
Wtth  an  Experiment  to  illuftratc  the  Solution  of 
the  Phenomena.     'By  the  (}{eVerend  J.  T.  De- 

faguliers,  L.  L  'D.  and  %  S,  S, 
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I.  An  Account  of  fome  new  Experiments^  relating  to 
the  different^  and  fometimes  contrary  Motion  of 
the  Sap  in  Tlants  and  TreeSy  made  by  Thomas 
Fairchild^  Gardener  at  Hoxcon. 

I  HAD  the  Honour,  fome  Years  ago,  to  (hew  fome 
Experiments  before  the  Royal  Society^  and  they 
were  pleafed  to  allow  the  Experiments  to  be  new  and 
ufeful  ^  which  encouraged  me  to  try  further,  and  bring 
more  Experiments,  in  order  to  fhew  the  Courfe  of  the 
Sap  J  which  I  find,  by  Experience,  will  be  fo  ufeful, 
that  I  can  make  barren  Trees  fruitful,  and  decaying 
Trees  healthful ,  and  render  the  Syftem  of  Gardening 
and  Planting  more  ufeful  to  the  Publick. 

The  firft  Plant  I  fhewed  was  the  Laureola,  2;rafted 
upon  the  Mezereon,  and  the  Evergreen  Oak  of  y^irgi- 
nia  upon  the  common  Englijh  Oak.^  both  which  hold 
their  Leaves  all  the  Winter,  and  are  in  good  State  and 
flouriftiing,  though  grafted  on  Plants  that  drop  their 
Leaves  in  Winter  j  which  plainly  proves  that  the  Juices 
rife  upwards,  in  Winter,  in  thole  Plants  that  drop  their 
Leaves,  otherwife  the  Evergreens  that  are  grafted  on 
them  would  foon  perifti. 

I  believe  by  grafting  the  Variety  of  foreign  Oaks  on 
the  Englijh^  we  might  make  the  Timber  more  firm 
and  lalting,  than  it  is  in  its  own  Nature,  when  raifed 
from  foreign  Acorns:  For  as  the  Crab- Stock  maketh 
the  Wood  of  the  Apple-Tree  more  firm  and  lading  than 
that  on  the  Apple-Stock,  and  the  Peaches  and  Almonds, 
budded  on  Plums,  are  more  lafting  than  thofe  on  Peach- 
Stocks  •   fo  by  the  contrary  Rule,  all  firm  Timber, 
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grafted  on  fpungy  Stocks,  would  be  made  worfe  than 
it  would  be  on  its  own  Bottom.  For  Example,  If 
tliat  which  is  called  the  Englifly  Elm^  (hould  be  graft- 
ed on  that  which  is  called  the  Dutch^  it  would  partake 
of  abundance  of  the  Ipungy  Juices  of  the  Stock,  where- 
by the  Timber  would  become  unfit  for  the  Purpofes  it 
is  now  ufed  for. 

The  firft  Experiment,  I  have  to  offer  to  your  Obfer- 
vation  at  prefent,  is  made  on  the  New  England  Cedar^ 
or  rather  Juniper^  grafted  on  the  Virginia-^  and  what 
is  remarkable  in  it,  is.  That  the  Branch,  which  is  graft- 
ed, is  left  feveral  Inches  below  the  Grafting,  which  Part 
continues  growing  as  well  as  the  upper  Part  above  the 
Grafting. 

The  feoond  Plant  is  the  Viburnum^  with  the  Top 
planted  in  the  Ground,  which  is  become  Roots  ^  and 
*he  Roots  turned  up,  which  are  become  Branches,  But 
whether  the  fame  Veflels,  which  fed  the  Branches,  have 
changed  their  G)urfe,  or  whether  the  Juices  go  up  and 
down  in  the  fame  Veffels,  I  (hall  leave  to  better 
Judgments^  but  I  find  the  Plant  in  as  good  State  of 
growing,  as  it  was  in  its  natural  State. 

The  third  Experiment  is  made  on  a  Pear- Tree, 
which  I  enarched  upon  two  Pear-Stocks,  in  March 
173 1*2.  which  is  now  in  a  good  flouriftiing  State, 
with  a  Branch  in  BloflTom,  and  receiveth  no  Nouriih- 
ment  but  by  the  two  enarched  Branches,  the  Root  be- 
ing out  of  the  Ground  j  and  tho*  it  was  done  above  two 
Years  ago,  it  is  now  (hooting  Suckers  out  of  the  Root, 
which  proveth  that  the  Branches  arc  as  ufeful  to  fup- 
port  the  Roots,  as  the  Roots  the  Branches  ^  and  it  is 
therefore  no  Wonder  that  fo  many  Trees  mifcarry  in 
Planting,  when  there  arc  no  Branches  left  on  the 
Head, 

Tiie 


O'^.i.^,^ 


tne  iurtr  was  pu{  imo  tne  <jvcn,  me  uocioi  rpuou 
U  s  the 


It 
til 
ec 
oi 

IS 

VJ 
01 

is 
ec 

C( 

G 

Pl 

VJ 

cl 

I 

& 

I 
u 

IT 

it 
Y 
v; 

P^ 
0 


The 


(    «29    ) 

The  fourth  Experiment  is  made  on  the  Cedar  of 
Libanus^  grafted  on  iheLaryXj  which  drops  its  Leaves 
in  the  Winter  j  yet  maintains  the  Cedar  in  as  flourifh- 
ing  Condition,  as  if  it  had  been  on  a  Tree  that  held  the 
Leaves  all  the  Winter  j  and  the  Part  of  the  Graft,  left 
below*  the  Grafting,  is  in  as  good  Health  as  the  Part 
above  the  Grafting, 


11.  Jn  Account  of  an  extraordinary  Cure  by  Sweats 
ing  in  Hot  Turff*^  with  a  Defcription  of  the  In- 
dian Hot'HoufeS}  by  the  Honourable  Paul 
Dudley,  Efq^  F.  R.  S. 

IN  the  Year  1704.  Teter  Coffin^  Efqj  of  Exeter  in 
New  England^  being  then  feventy  four  Years  of 
Age,  had  taken  a  great  Surfeit,  as  'twas  thought,  by 
drinking  cold  Water,  in  a  very  hot  Day,  and  when  he 
had  heated  himfelf  in  the  Woods.  This  Surfeit  fettled 
principally  in  his  right  Side,  but  gave  him  a  racking 
Fain  all  over  his  Body,  and  particularly  deprived  hira 
of  the  Ufe  of  his  right  Arm :  In  this  Condition  he  kept 
his  Houfe  and  Bed  for  nine  Weeks,  and  his  Recovery, 
confidering  his  Age,  was  defpaired  of  ^  when  a  Son  of 
his,  from  whom  I  had  the  Relation,  making  a  Vifit  to 
his  Father,  propofed  the  Sweating  of  him  in  Turff : 
The  Father  readily  agreed  to  it,  having  ufed  many 
Medicine?,  from  other  Phyficians,  without  any  EfFcd* 
Immediately  Orders  were  given  to  cut  a  large  Oven  full 
of  Turff;  the  Pieces  might  be  to  eighteen  Inches  fquare. 
The  Turff  it  felf  was  of  Englijh  Grafs,  and  only  the 
Swerd,  or  Top  of  the  Earth,  with  the  Grafs.  Before 
the  Turff  was  put  into  the  Oven,  the  Doftor  rpbb'd 
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the  grafly  Side  of  the  TurfF,  with  fome  Spirit,  or  Oyl, 
and  then  doubled  the  Grafs-fides  together,  and  fo  fet 
them  in.  When  they  were  well  baked,  which  was  in 
about  two  Hours,  he  took  them  out,  and  made  a  Bed 
of  them  upon  the  Floor,  (the  Place  for  the  Head  raifed)j 
as  foon  as  that  was  done,  he  ordered  his  Father  to  be 
taken  out  of  his  Bed  without  his  Shirt,  but  wrapped  up 
in  a  Sheet,  and  laid  upon  the  hot  TurfF,  and  then  pro- 
ceeded to  cover  him  over  with  the  reft  of  the  TurfF, 
more  efpecially  on  his  Side,  where  the  Seat  of  his  Pain 
was,  but  they  laid  none  on  hisBreaft  or  Headj  then 
they  cover'd  him  with  Blankets  to  keep  the  Heat  in : 
While  the  Father  was  in  this  Bath,  the  Son  gave  him 
warm  Cordials,  to  prevent  fainting,  which  he  was  in  great 
Danger  of,  after  he  had  lain  thus  about  three  Quarters 
of  an  Hour,  which  was  as  long  as  he  could  bear  it,  he 
was  put  naked  into  the  Bed  very  well  warm'd,  where, 
in  a  few  Minutes,  he  fell  afleep,  and  fweat  to  that  De- 
;ree,  that  it  run,  thro'  his  Pillow  and  Bed,  upon  the 
loor.  After  about  two  Hours  Sleep  they  dry*d  him, 
and  put  him  on  warm  Cloaths,  and  the  old  Gentleman 
found  himfelf  much  eafed  and  refrcftied :  This  was  in 
the  Morning^  and  before  Night,  he  walked  about  the 
Houfe  comfortably,  his  Pain  being  in  a  manner  all  gonej 
the  next  Day  the  Doftor  repeated  his  Cordials,  and  the 
fourth  Day  he  fweat  his  Father  a  fecond  Time,  in  the 
fame  manner  as  above ;  and  the  next,  viz.  the  fifth 
Day,  he  went  abroad  about  his  Bufinels,  and  lived 
eleven  Years  afterwards  in  perfeft  Health,  and  free  from 
Pain.  The  Doftor  tells  me,  great  Care  muft  be  taken 
that  the  Patient  do  not  lie  too  long  in  the  TurlF,  and 
that  even  a  Qjiarter  of  an  Hour  may  be  fufficient  for 
fome  Pcrfons ;  and  when  e'er  the  Patient  begins  to  fetch 
his  Breath  (hort,  or  faint,  he  muft  be  pift  to  Bed  im- 
mediately, and  the  Phyfician,  or  Operator,  muft  by  no 
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means  omit  his  Cordials.  I  fliould  have  been  glad  to 
have  made  this  Account  yet  more  perfed,  by  acquaint- 
ing you,  what  the  Specifick  was  the  Doftor  put  upon 
the  Turff,  before  he  fet  them  into  the  Oven,  but  I 
could  not  poffibly  prevail  upon  him  to  tell  me.  As  to 
the  Matter  of  Fad,  or  Story  of  curing  the  old  Gentle- 
man, in  this  new  and  wonderful  Manner,  it  was  fam'd 
throughout  the  G>untry  in  the  Day  of  it  •,  but  the  Par- 
ticulars I  lately  had  an  Opportunity  of  having  from  the 
Son,  who  fo  happily  made  the  Experiment. 

Houfes,  to  fwcat  in,  were  common  among  the  -/f^- 
origines^  when  the  Englijh  firft  came  into  New  Eng- 
landj  tho'  now  but  little  ufed.  A  Gentleman  of  the 
liland  of  Nantucket^  where  the  Indians  fometimes 
praftife  it,  even  at  this  Day,  or  very  lately,  gives  me 
the  following  Relation. 

The  Cave  was  ufually  four  Foot  high,  and  to  eight 
Foot  Diameter-,  the  Roof  fupported  with  Sticks  or 
Boards,  covered  with  Earth,  and  they  dug  it  in  the 
Side  of  a  Hill,  and,  as  near  as  could  be,  to  fome  River, 
Pond,  or  Phce  of  Water :  The  Entrance  into  this  Cave 
was  fmall,  and  the  Door  (when  any  Perfon  was  fwcating) 
was  covered  with  a  Blanket  or  Skin  j  near  the  Cave  they 
make  a  good  large  Fire,  and  heat  a  Parcel  of  Stones,  to 
the  Quantity  of  five  hundred  Weight,  and  roll  them  in 
red-hot,  piling  them  up  in  the  middle  of  the  Cave  j 
when  this  is  done,  the  Indians  go  in  naked,  and  fet 
round  the  heated  Stones  as  many  as  pleafe  ;  as  foon  as 
they  begin  to  grow  faint,  which  may  be  in  a  Quarter  of 
an  Hour,  they  come  out,  and  plunge  themfelves  all 
over  in  the  Water  for  a  Minute  or  two,  and  then  in 
again,  as  long  as  they  can  well  bear  it,  and  fo  in  the 
Water  a  fecond  Time,  and  then  drefs  themfelves.  This 
hns  been  ufed  with  Succefs  for  Colds,  Surfeits,  Sciari- 
c;i*s,  and  Pains  fixed  in  the  Limbs :  and  even  the  Eng- 
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liflj  have  matiy  times  found  Relief  by  it.  I  don*c  un- 
derftand,  but  that  it  may  be  pradis'd  at  any  Time  of 
the  Year,  without  Hazara  or  Inconvenience.  The  In- 
dians often  ufed  it  before,  and  after  long  Joumies, 
Hunting  or  Voyages,  to  ftrengthen  and  refrelh  them- 
felves« 


III.  An  Attempt  to  account  for  the  rijing  and  falling 
of  the  Water  of  fome  ^onds  near  the  Sea,  or  eb-' 
bing  and  flowing  ^^Vers  5  where  the  Water  is  low^ 
eft  in  the  Tondj  at  the  Time  of  high  Water  in  the 
Sea  or  (?^Verj  and  the  Water  is  higheft  in  the 
^ondy  at  the  Time  of  low  Water  in  the  Sea  or  (3^*- 
Ver.  As  aljo  for  the  increafing  or  decreafeng  of 
the  Water  of  Juch  Tools  and  !Brooks  as  are  higheft 
in  the  dry  Seafons^  and  loweft  in  the  rainy  Seafons: 
With  an  Experiment  to  illuftrate  the  Solution  of 
the  Phaenomena.  ©>  the  (I^eVerend  J.  T.  Dc- 
fagulicrs,  L.  L.  2).  afid  <^  S.  S. 

HEro  Alexandrinus^  and  other  Hydraulick  Wri- 
ters, have  defcrib*d  a  Cup  (call'd  a  Tantalus^ 
trom  Its  Effed)  which  will  hold  any  Liquor  very  well, 
when  it  is  not  till'd  above  a  certain  Height  markM  in  the 
Cup  ;  but  if  it  be  fiird  higher,  not  only  the  Liquor 
above  the  Mark  will  run  out,  but  the  whole  Liquor 
that  was  in  the  Cup.  This  is  performed  by  a  Syphon 
in  the  Cup,  which  is  fometimes  conccaPd  to  make  the 
EfFed  the  more  iurprifing. 

The 
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The  Cup,  AB  (Fig.  I.)  has  a  vifible  Syphon  CED 
in  it  J  the  Cup,  (Fig.  a.)  has  the  fame,  concealed  by  the 
Figure  of  a  Man,  to  reprefent  Tantalus  in  the  Fable  ^ 
and  the  Cup  of  Fig.  3.  has  its  Svphon  more  conceaFd, 
as  it  is  carried  up  mto  the  Handle*  Any  of  thefe  Cups 
will  hold  Water  very  well,  provided  they  are  not  fiU'd 
up  above  the  Line  FG  j  for  then  not  only  the  Liquor 
that  is  above  FG  will  run  out,  but  all  the  Liquor  in 
the  Cup  as  low  as  D,  the  Orifice  of  the  (hort  Leg  of 
the  Syphon.. 

EXTERIMENT.    Fig.  4. 

In  the  Veflel  abed  is  plac'd  an  open  wooden  Box 
A  BCD  fiird  with  Water  as  high  as  the  Line  LM* 
Another  Box  or  Plug  EFGH  made  tiglit,  and  contain- 
ing Weights  to  fink  it,  is  made  to  let  down  into  the 
Water  between  the  Partition  I K  and  the  End  A  B  of 
the  Box  above  mentioned  ^  but  when  it  is  not  to  prefs 
the  Water  up  to  I O,  (as  it  does  when  let  down)  it  is 
drawn  out  of  the  Water  by  the  Weight  w,  which  pulls 
k  up  by  the  Bar  i  k  faften'd  to  a  Leaver  moving  round 
the  Center  /• 

When,  by  meaiw  of  the  Plug,  the  Water  in  the  Space 
A  B  K I  is  pulh'd  up  to  I O,  by  pafling  under  K  j  it  runs 
out  thro'  the  Spout  PCX  (whofe  PalTage  is  gaged  by  a 
little  Sluce  P/)  and  falls  into  the  Veilel  R  S  made  of 
an  oblong  Figure  like  a  Fifti-Pond,  and  having  a  Syphon 
at  S,  fo  as  to  make  it  a  Tantalus^  or  in  the  Nature  of 
the  Cups  above  mentioned. 

Let  the  Weight  m  pull  up  the  Plug  EFGH,  and 
the  Water,  having  fiird  RS,  will  run  down  below  the 
Orifice  P  to  M. 

The  Tantalus  R  S,  beginning  to  run  out  as  foon  as 
fall,  will  for  the  Reafons  above  given,  continue  to  run 
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till  it  is  all  emptied  ^  and  as  it  difcharges  it  felf  into 
another  Tantalus  T  V  (wliofe  Syphon  is  at  V)  ^  this 
U^  Tantalus  will  aifo,  when  full,  begin  to  run  out, 
and  its  Water  go  down  toxY  o. 

If  the  Plug  be  let  down  gradually,  as  foon  as  the 
Water  begins  to  run  out  of  the  laft  Tantalus  TV^  (and 
the  firlt  Tantalus  R  S  be  coverM  fo  as  to  be  conceal'd 
from  Sight)  it  will  appear  to  the  Lookers  on,  That 
the  Cavity  T  V,  reprefenting  a  Pond  near  an  ebbing 
and  flowing  River  (as  I  am  credibly  inform'd  there 
is  fuch  an  one  at  Greenhive  in  Kent^  between  London 
and  Grave/end\  always  rifes,  whilft  the  Water  at  N  O 
{ or  the  Tide)  falls  to  L  M  j  and  always  finks  whilft 
the  Water  at  LM  (or  the  Tide)  rifes  to  OL. 

EXPERIMENT    II. 

Let  the  Water  in  the  Box  A  BCD  not  be  made  ufe 
of-,  only  the  Vellel  Z  be  filPd  every  half  Hour:  It 
will  empty  it  felf  in  the  Space  of  a  (Quarter  of  an  Hour, 
falling  like  Rain,  and  dropping  alfo  thro'  the  Leaden 
Platform  efmto  the  hidden  Tantalus  RS,  which  will 
not  begin  to  run  till  this  artificial  Rain  is  over :  Then  in 
a  (Quarter  of  an  Hour  more,  the  Tantalus  R  S  will  have 
emptied  it  felf  into  the  vifible  Tantalus  TV,  which 
will  be  filling  all  the  Time  after  Z  has  done  running  j 
(or  in  the  dry  Seafon)  and  as  foon  as  TV  is  full,  it  will 
begin  to  run  out  thro*  its  Syphon  V,  at  the  End  of  the 
half  Hour,  when  the  VefTel  Z  or  Sieve  runs  again  j  that 
is,  at  the  Return  of  the  rainy  Seafon. 

This  laft  Experiment  may  eafily  be  applied  to  thofc 
Ponds,  or  thofe  Brooks,  that  are  high  in  dry  Weather, 
and  low  in  wet  Weather  •,  of  which  Kind/ 1  am  told, 
there  is  a  Brook  at  Lambourn  in  Berk/hire. 
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If  it  be  objeAed,  that  fuch  Ponds  are  full  for  fome 
time,  whieh  a  Tmitalut  cannot  be,  becaufe  it  begins 
to  run  out  as  foon  as  full  ^  that  may  be  eafily  folv*d, 
by  fuppofing  the  hidden  Tantalus^  (or  intermediate  Ca- 
vity between  the  River  and  Pond)  to  contain  more  Wa- 
ter than  the  vifible  one,  provided  it  does  not  contain  fo 
much  as  not  to  be  emptied,  before  the  Return  of  the 
Tide 

The  fame  Solution  will  ferve  for  wet  and  dry  Sea- 
fons,  only  fuppofing  the  Cavities  larger. 

If  it  be  asked,  where  the  Water  of  the  vifible  Tanta* 
lus^  near  a  River,  can  run  j  it  may  be  anfwer'd,  that  all 
this  may  happen,  tho'  the  fecond,  or  loweft  Tantalus 
(hou'd  nave  its  Bottom  higher  than  low  Water- Mark 
in  the  River.  And  for  the  Syphons,  which  are  of  a 
particular  Make  in  the  Cup ;  tho'  fuch  be  not  fuppos'd 
in  the  Earth,  yet  any  long  Pafiage,  rifing  in  the  Middle, 
•will  anfwer  tne  End*  See  Fig.  y.  where  ABCD  re- 
prefents  the  Channel  of  a  River,  AD  high  Water-Mark, 
and  GH  low  Water-Mark ;  ZI  a  Paffage  from  the  Ri- 
ver to  the  Cavity  I K  L  M  N,  or  firft,  or  hidden  Tan^ 
talus  i  L  M  Ci  the  Syphon  of  the  firft  Tantalus^  run- 
ning into  the  fecond  Tantalus^  or  vifible  Pond  O  (XR  P, 
which  by  its  Syphon  R  S  V  runs  out  into  low  Grounds 
that  may  be  above  the  low  Water-Mark  G  H  j  and  the 
Bottom  K  L  of  the  firft  Tantalus  may  be  above  the 
Top  of  the  laft,  whofe  Level  is  the  Lme  W  W. 

ABCDYOCIRP  VH  is  the  Seftion  of  the  Surface 
of  the  Earth. 
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IV.  Nohilifmii  rtri  AD  AMI  LEYEL  %. 
Colle^.  Metallici  Ajjefforts  KA^(B^ATIO  ac- 
curata  de  CAT>AVE(!(E  HUMANO  in 
fodina  Cuprimontana  ante  duos  annos  reperto.  Ex 
Atlis  Literartis  SuecU.  Ami.  1712.  Trimeft.L 

A  Nimalcula  quaevis,  infefta,  pifces,  coclileas  &  con- 
JLX  chylia,  fruftus  quofcunque,  arbores,  femina,  6C 
herbas  in  lapides  abire^  &C  in  faxeam  mutari  duritiem, 
iexperientia  quotidiana,  dc  inhumeras  res,  lapidea  rigi« 
ditate  afpera^,  tarn  intra  Svioniam,  quam  apud  exteros 
paflim  obvise  teftantur.  Hasc  petrification  f.  folidum  in 
lapidem  transformation  originem  ducit  a  tenuif&mo  ha- 
litu  calcario,  aut  alio  calce  gravido  minerali  vapore^ 
Tj^i  fe^umi  idftar  in  animalium  quorum  vis  5c  vegetabi- 
hum  poros  ingerit,  fedem  ibi  figit,  ac  vi  fubfalfas  duri- 
tiei  lapidefcere  cunfta  cogit.  Neque  enim  aliunde  ar- 
cefcenda  eft  caufa,  cur  pleraeque  tarn  indigenas  quam  pe<^ 
regrinae  fie  didae  petrificationes,  in  montibus  inprimis 
talcariisy  aut  etiam  terra,  cakarius  ubi  lapis  efFoditur, 
in  confpedum  prodeant,  5c  ex  iis  eruantur :  qua  de  re 
tarn  qux  in  Germania  ^  Helvetia,  quam  Anglia  5c  Ita- 
lia, lucem  videre  Lithographorum  fcripta,  evolvi  con- 
fulique  merentun 

Veram  hancce,  &  folidam  mutationem  imitatur  alia, 
fed  rudior  &  imperfeftior,  5c  quae  mutationem  mentia- 
tur,  petrificationis  fpecies,  incruftatio  dida,  quam  effi* 
cit  faxea  in  fubtilem  vifcum  foluta  fubftantia,  qui  occur- 
rentium  corporum  fuperficiei  tenacius  ubi  adha:iit,  lapi- 
deam  iis  cruftam  paulatim  induit ;  baud  fecus  ac  fruges 
varias,  femina,  corticefque  condiri,  faccharoque  induci 
folent.  Cujus  generis  in  Bohemia,  Germania,  Angha, 
1  aliifque 
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aliifque  regionibus  non  pauca  occurrunt^  fed  inferlore 
tamen  loco,  quain  vera  petrificata,  cenfenda. 

Porro  varia  etiam  (alium  genera,  alumen  puta,  fai 
culinare,  &  vitriolum,  fimili  donata  virtute  deprehen- 
duntur.  Hax  corpora  quidem  non  in  foliduin  conver- 
tunt  lapidem,  falQtudine  tamen  fua,  &  conftringendi  vi, 
obvia  quasvis  ita  condenfatit  dC  indurant,  ut  nativa  pofita 
moUitie,  in  lapideam  duritatem  defledant. 

Vitrioli  autem,  inter  omnia  falium  genera,  vaporem 
proclivem  maxime  &  idoneum  efle  ad  duritiem  rebus 
quibufcunque  hoc  modo  conciiiandamt  alia  ut  pra^tere- 
am,  varia  probant  hominum  membra,  manus,  pedefque, 
quas  fodina  Fahlunenfium  cuprea,  in  aqua  vitriolo  fcrta, 
mbinde  occurrentia  prxbet  confpicienda  ^  quseque  vigore 
ac  infita  facuitate  vitrioli  adeo  induruifTe  patet,  ut  pu- 
tredinis  nefcia  corruptionem  omnem  morentur. 

Illuftre  inprimis  hujus  veritatLs  documentum  dedit  in 
laudata  modo  Fahlunenfium  fodina  repertum  haud  ita 
pridem  humanum  cadaver,  ante  5*0  circiter  annus  infe- 
lici  ruina  obrutum  ibi  contumulatumque:  fed  quod  eru« 
tum  integrum,  ac  five  camem,  five  cutera  refpicias,  mu- 
tationis  omnis  expers  comparuit,  praeterquam  quod  cor- 
neam  contraxiflet  duritatem. 

De  incorrupto  hocce  cadavere  Novellis  Hafnienfium 
Literariis  *  narratiunculam  ante  aliquod  tempus  infer* 
tarn  vidimus,  quae  tamen  quum  circumftantias  nonnul- 
las  omittat,  nonnulla  rurfus  tradat,  quae  cum  rei  veri- 
tate  minus  congruant,  hinc  vcm  non  ingratam  fafturum 
me  fpero,  fi  port  luftratum  rite  cadaver,  &  colleftas  fide 
diJ^nnsloci  iiicolarum  relationes,  fafti  h iftoriam  fequen- 
tem  in  modum  cum  eruditis  communicavero,  fchemaque 
adjanxero,  quod  non  fodinae  minus  faciem,  quam  op- 
prefli  ruina  hominis  habitum  adumbret, 

^  Extrait  dcs  nouvelles  du  moU  de  Septembrc  1720.  [\  207. 
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Anni  lyip.menfe  Decembri,  cutn  WredUni  putci  cu* 
niculus  (y^red'Schachtz  Stollen^  vid.  Lit.  I,  Fig.  6.)  in 
cum,  qui  {Mdrdskins-Schachtz  korgejiaden^  Lit.  D.) 
vocatur,  agendas  ducendufque  effet,  in  puteo  eodem 
(Jsddrdsktns  Schachtef)  82.  orgyias  profundo,  loco 
quem  Lit.  L»  defignat,  in  rupis  ipfius  confinio,  fub 
aqua  6c  5  orgyiarum  ruina,  defiindi  hominis  corpus  in 
confpeftum  venit.  Utrumque  crus,  cum  brachio  dex- 
tro  &  capite,  avulfa  petrae  moles  contuderat:  facies^ve- 
ro,.  corpufque  reliquum  cum  vefte,  integra  plane  6C  in- 
tada  cernebantur  5  habitufque  totus  viri,  collariae  fafcias 
ori  extreme,  finiftrae  manus  ope,  os  obturantis,  is  erat, 
queip  Lit.  K.  exhibet  ac  demonftrat.  Crumeni,  quam 
gerebat,  pyxis  ex  orichalco  obionga,  pyxide  vero  tabaci 
condebatur  fruftulura,  utroque  iilsefo  &  integro ,  dufti* 
tium  autem  ferrum,  quo  ad  pyxidem  annedi  operculum 
voivique  foiet,  aqua  tinfta  edaci  vitrioio  to^um  abfum- 
ferat.  Caro  hominis  cutifque,  afperae  licet  &  durae  pal^ 
pantibus  viderentur^  non  tamen  lapidis  ea  erat  durities, 
fed  comeae  aut  ungulinas,  etiam  fpecie,  fuppar,  quippe 
quae  cultro  cederet  fcindique  poflet. 

Poft  extraftum  tumulo,  fodinaque  corpus,  diligenti 
examinatione  quxfitum  eft^  ecquis  efTet,  qui  agnofcere 
poiTet  defunftum,  aut  quando  periiffet,  fcire?  cum  Mag^ 
nus  JchanniSj  metallicus  in  Korfgdrden^  probe  ilium 
H  fe  de  facie,  quippe  qua?  lineamenta  omnia  illibata 
fervet,  agnofci,  idque  coram  confefTu  Metallico,  profi- 
teretur  ^  fubjungens  etiam  nomen,  vocatum  eum  ajebat 
Matthiam  Ifraelis^  alias,  ob  proceriorem  paulo  ftatu- 
ram,  Matthiam  Magnum  feu  Trocerum^o^xii  in  Boda 
Swerdfifienfis  paroecise  pago  editus,  operam  Jma  Tetri 
in  ^ijkarebacken  locaflet.  Succurrit  porro  Matthiam 
hunc  ifraelis^  poftquam  anno  1670,  Sc  tempore  qui- 
dem  auiumnali,  folus  capfula  veftus  defcendiifet  in  fo- 
dinam,  defideratum,  dubioque  procul  ruina  fufFocatum 
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ftiiffe.  Diftis  fidem  fecere  idem  affirmantes  Ericas 
Idkhaelis  Praetor  Metailicus,  &  Ericus  Tetri  Reftia- 
rius.  His  acccdebat  vetula,  quacum  vivus  adhuc  Mat- 
thias  fponfalia  contraxerat,  quaj,  veteris  &  jam  revivi- 
fcentis  amoris  jure,  exanime  corpus  fibi  concedendum, 
aut  terras  faltem  mandandum  poftulabat.  Aderant  6c 
alii  plures,  ilium  qui  agnofcerent,  dc  narrationis  hujus 
veritatem  confirmarent. 

Quadraginta  novem  adeo  annorum  fpatio,  ab  anno 
videlicet  1670.  ad  annum  1719.  fub  terra  delituerat 
Matthias  hicce  Trocerus^  e  qua  in  lucem  protraftum, 
in  perpetuam  rei  raeraoriam,  vetus  aedes  fodinae  publica 
excepit:  in  qua  hodieque  integer,  &  tam  quod  ad  vefti- 
mentum  &  lintea,  quam  carnem,  cutcm,  capillum,  6c 
ungues,  incorruptus,  foetorifque  omnis  expers,  oculis 
intuentium  fiftitur,  foloaqua;  vitriolo  abundantis  mi- 
nifterio  exficcatus,  6c  contra  putredinis  vim  munitus. 

Ex  fideli  hac  certaque,  quantum  quidem  ex  loci  ip- 
(ius  incolis  hauriri  potuit,  notitia  haudquaquam  petri* 
ficatum  cadaver  hoc,,  aut  in  lapidem  mutatum,  fed  a- 
qua?  tantum  vitriolo  fcatentis  beneficio  induratum  efle 
liquet,  Qpid  quod  vitrioli  naturae  &  ingenio  magis 
nil,  quam  ejufmodi  petrificandi  vis  repugnat:  quippe 
quod  nil  unquam  in  faxum  convertat  ^  tenuiffimi  vero 
vaporis  vegeto  motu  omnia  perrumpar,  ftringat,  ac  a  pu* 
tredine  interituque  tueatur. 
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V.  Ar^xometri  noVt  defcriptio  <^  ufus  a  2).  G.  Fah- 
renheit, (^  S.  S. 

NOTUM  eft  liquorum  gravitates  fpecificas,  duo- 
bus  potiflimum  modis,  inveftigari  poffc,  librarum 
nempe,  vel  Arasometrorum  ope.  Ambo  nonnullis  difli- 
cultatibus  funt  obnoxii,  quominus  exafte  faepe  experi- 
inenYa  fieri  poflint.  Difliculras  prioris  modi  in  eo  pras- 
cipue  verfatur,  quod  cum  librae  accuratiflimc  elaborara; 
adhiberi  debeant,  earum  vero  tenor,  in  quibufdam  fo- 
luminodo  punftis  confiftat,  ea  temporis  tradu,  vel  etiain 
alio  modo,  facillime  depraventur,  eoque  modo  experi- 
mcnta  non  cH,  qua  par  eft,  accuratione  perfici  pollint. 
Ara^ometra  autem  accuratiora,  quorum  ftruftura  huc- 
ufque  innotuir,  hoc  praecipuc  hborant  incommodo, 
quod  uno  eodemque  inftrumento  non  omnium  liquorum 
gravitates  explorari  poflint,  ita  ut  mutatis  liquoribu?,  eti- 
am  aliud  Ara^ometron  adhibere  oporteat.His  confideratis, 
ufumque  Arasometri  perpendens,  difficukatcs  memoratas 
flruclura  fequentis  inftrumenti  tolli  polTe  animadvcrti, 

Globulo,  x\,  Fig.  7.  fatis  m3gno,(qao  major  Globulus 
eo m^lior)  tubi  fibi  oppofiti  CD  &  E  F  anneduntur,  ru- 
bulo  graciilimo  E  Freccptaculum  G  ad Jitur,  mediumquc 
tubuli  pundo  a  minutiflimo,  fhtii  t  imen  vifibili,  derio- 
tatur.  Extremitas  altera  tubuli  C  D  globulo  B  praedita 
eft,  qui  receptaculi  loco  ponderi  inferiori  (quo  nempe 
inftruraentum  aggravatur)  infervir.  Diftantia  globuli  B  a 
centro  globi  A  triplo  major  fit,  quam  dift  inti  i  recepta- 
culi G  ab  eodem  centro.  Inftrumentj  ita  pra^parato, 
globulus  B  tantil  mcrcurii  quantitate  repletur,  ut  fi 
AriTOmctron  liquori  levlfiimo,  exempli  graiii,  fpirirui 
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vini  bene  dephlegmato,  vel  fpiritui  Terebinthinse  im- 
mergatur,  illud  in  liquore  fere  ufque  ad  pundum  a 
defcendat  ^  quo  fafto,  tubulus  prope  E  hermetice  figil- 
latur,  6c  inftrumentum  bilance  accuratiori  ponderatur^ 
eritque  pondus  inftrumenti  etiam  ipfiflimum  liquoris  -ib 
inftruraento  deturbati  pondus,  utpote  fatis  hydroftatices 
peritis  notum  eft.  Si  autem  graviores  inveftigandi  funt 
liquores,  exempli  gratia,  aqua,  lixivia,  vel  fpiritus  acidi, 
eorum  gravitatis  differentia  invenitur,  dum  nempe  in- 
ftrumentum in  receptaculoG  tanto  pondere  oneratur,  ut 
illud  iterum  ad  punftum  a  fubfidar.  Hoc  pondere  gravi- 
tati  inftrumenti  addito,  illorum  liquorum  gravitates  fpe- 
cificag  (fi  pondera  fint  minutiffima)  fatis  exafte  habe- 
buntur:   &  fie  de  caeteris. 

Dixi  quod  inftrumentum  in  memoratis  fpiritibus  fere 
ad  punftum  a  fubfidere  debeat^  melius  enim  erit,  ut 
non  perfefte  liquor  illud  punftum  attingar,  &c  ut  diffe- 
rentia parva  ponderibus  minutiffimis  adjuvetur:  hoc 
enim  modo,  ft  fbrfan  adhuc  liquores  leviores  darentur, 
vel  etiam  fi  liquorum  memoratorum  gravitas  a  calore  fpe- 
cifice  levio  r  redderetur,  adhuc  inftrumento  explorari 
poterunt,  quod  alias  non  fuccederet,  fi  illud  perfefte  ad 
punftum  a  in  nominatis  fpiritibus  fubfideret. 

Dum  autem  experimenta  fiunt,  cavendum  eft,  ne  fa- 
perficies,  tam  inftrumenti,  quam  liquorum  aliqui  pin- 
guedine,  vel  aliis  particulis  heterogeneis  fint  imbutae,  ali- 
ter  enim  experimenta  nunquam  fatis  accurate  peragentur; 
ut  optime  Vir  acutiflimi  ingenii,  hujufque  inclytifli- 
mag  Sccietatis  Membrum,  inter  dilTcrenduni  de  hoc 
in^rijii^enta  wonuir* 
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VI.  A  Letter  from  Mr.  John  Bonnet,  Surgeon 
at  Fowyc  in  Cornwall,  to  Claudius  Amyand, 
E/q-y  Serjeant-Surgeon  to  his  Majejiyy  F.  R.  S. 
concerning  the  preternatural  StruBure  of  the  Pu- 
denda in  a  Woman^  de/crih'd  in  Phil.  Tranfa(5h 

AS  there  appears  to  te  fomc  Difference  in  the  Ac- 
counts of  the  remarkable  Strudure  of  the  Tuden* 
duy  &c.  of  the  Woman  of  Lanteglafsy  near  Fowye^ 
publifti'd  in  the  VhihJbj^hicalTran/aStions  N°  379. 
I  take  the  Liberty  of  giving  you  a  particular  Ac- 
count of  what  I  obfervM,  with  refpeft  to  this  Matter. 
This  I  am  the  rather  emboldened  to  do,  as  I  repeatedly 
obferv*d  the  wonderful  Strudure  of  the  Parts,  before 
the  Birth  approached,  and  before  I  was  oblig'd  to  make 
the  Incifion. 

This  Woman  was  about  23  Years  old  when  (he  was 
married,  and  fome  time  after  conceived.  As  (he  was 
confcious  of  the  preternatural  Strudure  of  the  Parts, 
and  her  Mother  apprehenfive  of  r.he  Danger  that  wou'd 
attend  the  Delivery  under  fuch  nnhippy  Circumftancesj 
they  apply M  to  me  about  the  7th  Month,  in  order  to 
engage  my  x\lTiftcince. 

On  viewing  the  Abdomen^  I  made  the  following  Ob- 
fervations^  There  was  no  Sign  of  the  Umbilicus'^  but 
about  three  Inches  lower,  than  that  isreguli.iy  plic*d  in 
Pcrfons  naturally  foriL'J,  there  was  a  fpongv,  fiefayEx:- 
tuiTerance,  neiriy  of  the  Sh  ipe  andBigncf?  of  an  Hen* 
'''*5g :  Not,  as  is  faid  in  Mr.  O  . . .  .'s  Account, coinpos'J 
many  Lobules  invelop*d  by  diftinft  Mcmbrnnes, 

bur 
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but  entirely  rcfcmbling  that  luxuriant  Flefh  which  is 
thrown  forth  in  ill-digefted  Wounds,  and  is  therefore 
commonly  call'd  proud  Flefh.  Ths  was  exceeding 
tender,  and  on  it  (he  couM  not  bear  the  leaft  Touch. 
On  the  lower  Part  of  this  Excrefence,  I  rercciv'd  two 
fmalL  Orifices,  the  one  diftant  from  the  other  about  an 
Inch.  Thro'thefe  the  Urine  drops  con onu ally,  nor  is  (he 
able  to  retain  it  ^  but  by  violent  Efforts  c^n  make  it 
fpout  out  near  a  Foot.  What  is  faid  in  Mr,  0....*s 
Account  of  its  being  rendered  tnultis  rivulisj  is  cer- 
tainly erroneous :  The  two  Orifices,  by  which  it  is  in 
deed  difcharg'd,  being  now  very  evident,  and  will 
eafily  admit  a  fmall  Probe. 

About  ^  Inch  below  this  Protuberance,  was  a  tranC- 
verfe  Orifice,  much  refembling  the  ^nus  of  a  Cock. 
Through  this  the  Menftrua  regularly  flow'd :  By  this 
fhe  was  impregnated.  Twas  with  fomc  Difficulty  I 
thrufl  my  Finger  into  this  Orifice,  in  order  to  reach 
the  Oj  Tincse^  which,  .however,  1  could  by  no  means 
feel,  it  lay  fo  deep  j  but  I  plainly  felt  a  thick  tranfverfe 
Membrane  feparating  this  Pafliage  from  an  Orifice,  which 
is  fituated  about  two  Inches  below  that  already  defcrib'd. 
This  lower  Orifice  feem'd  to  be  fituated,  exaftly  where 
the  Sym^byfis  of  the  OJfa  Tubis  is,  in  Women  regu- 
larly form'd,  (omewhat  above  the  Place  where  the  na- 
tural Hiatus  fhou'd  have  been.  I  cou'd  but  jufl  enter 
the  Tip  of  my  Finger  into  this.  There  were  a  few 
Hairs  fcatter'd  up  and  down  irregularly  about  this  Ori- 
fice. The  jinus  terminated  as  ufual,  with  a  Sphinder, 
about  two  Inches  below  this  lower  Orifice,  much  more 
forward  than  ufuaL 

So  that  the  upper  Orifice,  which  may  be  properly 
caird  the  Orifice  of  the  Vaginaj  was  about  ^  Inch  be- 
low the  umbilical  Excrefcence :  The  lower  oolong  Ori- 
fice (or  another  PafTage  to  the  Womb)  was  about  two 
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Inches  below  that  of  the  Vagina :  Contrary  to  what 
is  faid  in  Mr.  0....h  Account,  who  makes  the  fupe^ 
rior  Orifice  to  be  near  four  Inches  below  the  Excre^ 
fcence,  and  the  lower  Orifice  four  Inches  from  the  fu- 
perior  •,  and  then  fays,  the  jinus^  which  he  (rightly 
ertough)  makes  to  ulurp  the  Place  of  the  Foffa  magna 
in  Women  naturally  confonned,  was  five  or  fix  Inches 
below  this.  According  to  this  Proportion,  the  Woman 
muft  be  really  gigantick  ^  whereas  fhe  is  a  (hort,  little 
Woman :  But  however.  Worthy  Sir,  you  may  depend 
upon  die  Account  and  Meafure  1  have  given  ^  nor  do 
Mr.  O .  • . .  's  Cuts  any  way  reprefent  the  Cafe. 

Tliis  Woman  had  no  Ox,  or  Offa  Tubis  \  indeed 
there  was  an  Afofhyfis  jutting  out  from  the  lower  Part 
of  each  Os  llium^  but  they  were  far  from  being  join'd, 
as  ufual,  by  Synchondrofis. 

Jnfy  18.  1722.  I  was  fent  for  late  at  Night.  I 
fcund  the  Woman  with  true  Travail-Pains  upon  her. 
The  Throws  were  exceffive  violent,  and  the  continued 
Agony  had  almoft  quite  exhaufted  the  poor  Woman's 
Spirits  i  but  the  Orifice  of  the  Vagina  was  no  way  fen- 
fibly  dilated,  tho*  the  AnuSy  thro*  the  Violence  of  the 
Throws,  open'd  extremely  wide.  In  vain  were  all  En- 
deavours to  relieve  her,  by  thrufting  up  the  Child,  and' 
putting  the  Mother  in  a  proper  Pofhire.  Vain  were 
her  own  Throws  and  Agonies.  Convulfions  now  had 
feiz'd  her,  and  Nature  feem'd  to  have  deny'd  a  longer 
Life  to  the  Mother,  or  an  Entrance  into  it  to  the  Child. 

I  was  in  the  utmoft  Perplexity  what  to  do  under 
thefe  Circumftances.  On  the  one  Hand  I  confider'd,, 
that  if  there  was  not  a  Paifage  made  for  the  Child,  and 
that  by  Incifion,  both  Mother  and  Child  muft  fpeedily 
perifii.  On  the  other  Hand  I  forefaw  the  Danger  and 
Hazard  of  an  Incifion,  and  the  unavoidable  Cenfure  of 
having  killed  the  Woman,  if  Ihe  ihould  die  under  the 
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operation.  At  laft  Humanity  fo  far  prevailed  with  mtf , 
as  to  try  a  doubtful  Method  of  preferving  Life,  ratliei 
than  none. 

I  told  her  Mother,  and  the  other  Perfons  in  the 
Room,  that  Death  was  inevitable,  without  making  the 
PaiTages  wider  by  Incifion,  and  fo  attempting  a  Deli* 
very  j  withal  apprizing  them  of  the  Uncertainty  of  the 
Event  of  the  Operation.  When  they  faw  her  (as  they 
thought)  juft  expiring,  they  delivered  her  into  my 
Hands,  to  do  with  her  what  I  thought  fit. 

I  immediately  thruft  my  Scalpel  into  the  inferior  ob« 
long  Orifice,  and  direftly  cut  into  the  Orifice  of  the 
Vagtna\  fo  brought  them  into  one :  Then  prefently  with 
my  Sciffors,  fnippM  the  tranfverfe  Membrane.  This 
being  done,  I  eafily  introduced  my  Hand,  felt  the 
Head  of  the  Child,  and  with  my  Finger  thruft  into 
its  Mouth,  drew  forth  a  Female  Infant,  living  and  well 
form'd,  to  my  own  Surprize  and  Admiration  of  alL 
Thus  was  this  Gordian  Knot,  at  laft,  happily  cut,  that 
cou*d  not  be  unty'd. 

Ever  fince  (he  was  delivered,  in  the  Manner  recited, 
fhe  hath  fuffer'd  a  Vrolapjus  uteris  upon  the  leaft 
ftanding  or  walking.  I  proposed  to  remedy  this  by  a 
Suture,  as  is  praftis'd  in  the  Cafe  of  the  Vulva  break- 
ing into  the  Anus  ^  but  fhe  wou'd  by  no  means  admit 
of  it :  So  that  fhe  almoft  continually  labours  under  a 
^Procidentia  uteris  and  the  Body  of  the  Womb  and 
Vagina  are  fo  corroded  by  the  Acrimony  of  the  Urine, 
that  there  are  four  or  five  Ulcers  form'd  upon  them.  Be- 
fides  this  Inconvenience,  fome  of  the  thinner  Parts  of  the 
Excrement  are  difcharg'd  at  the  Bottom  of  this  hrgeClcfr, 
and  by  introducing  my  Finger  at  the  Bottom  of  the  Cleft, 
I  can  eafily  thruft  the  Top  of  it  thro'  the  Anus :  which 
is  an  Argument  that  there  cou'd  not  be  y  or  6  Inches 
between  the  oblong  Orifice  and  the  Anus^  as  is  aifert- 
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ed  by  Mr.O.:...^  the  Diftance  being  fcarce above 
two  Inches. 

1724, 

F1GU(^A^UM    EXTLANaTIO. 

FIGVRji  Oaava. 

A.  Epigaflrium. 

B.  Regio  umbilicalis. 

C.  Hypogaftriun^, 

D.  Regio  pubis. 

E  E.  Spongiofa  ofFa. 

F  F.  Meatus  urinarii,  a  partu  fatis  vifu  faciles. 

G.  Orificium  tranfverfale, 

H.  Oblongum  orificium. 

II.  Cicatrices  duae,  ex  Urina?,  ut  videtur,  acrimonia^ 

K.  Anus,  paululum  anterius  locatus* 

FIGVR A  Nona. 

F  P.  FiiTura  magna  quatuor  poliices  oblong3o 
L.  Procidentia  uteri, 
M.  Os  Tinc^, 
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VII.  Cajus  rariJJJmus.  Vijus  ohjeSlorum  partialis^  com^ 
ntunicante  Domino  Abrahamo  Yaccr,  ^rof. 
Med.  Wittcmb.  %S.S. 

FOemina  mediae  artatis,  anno  fuperiori,  a  retro^pulfa, 
per  balneum,  6c  fubfecutam  refirigerationem,  Co- 
ryza,  unica  node  incidit  in  cataradam  nigram,  feu  gut- 
tam  ferenam  :  nam  mane  e  fomno  experreda,  ufu  ocu- 
lorum  orbatam  fe  fentit,  nuUo  extrinfecus  in  oculis  vi- 
tio  apparente.  Poft  ufurpata  vero  medicamenta  varia 
laxantia  &  fanguinem  purificantia,  interpofitis  (imul 
veficatoriiS)  una  cum  decenti  Diseta,  vifus  fenGm  rediit, 
ita  tamen  ut  notatu  dignse  vifus  viciffitudines,  ac  (ingu* 
laria  in  eo  phasnomena  occurrerent.  Primum  enim 
omnes  ipfi  obvios  homines,  capite  quafi  truncates  vidit, 
folo  corpore  abfq-,  capite  in  oculos  incurrente.  Succeflii 
temporis,  cefTante  hac  obfervatione,  objeda  quidem  tota, 
fed  quafi  per  nebulam  aut  per  rete  vidit,  &  hoc  cef- 
fante,  maculas  tamen  dc  floccuios  oculis  obverfari  per- 
cepit.  Tandem  affedus  hie  in  vifum  partialem,  quo 
hoc  ipfo  tempore  adhuc  laborat,  degeneravit.  Nunc 
enim,  utroque  oculo  aperto,  &  verfus  objedum  diredo, 
illud  quidem  totum  confpicit:  alterutro  vero  eorum 
claufo,  pars  objedi,  macula  aut  nebula  rotunda  teda, 
videtur,  quae  macula  tanto  major  apparet,  quo  longius 
oculus  ab  objcdo  removetur.  Prout  autem  oculus  five 
dexter,  five  finifter,  occluditur,  femper  quidem  media 
objedorum  pars,  at  diverfa,  obfcuratur,  Ita  fi,  exempli 
gratia, has  tres  voces  in  charta  fcriptas  {Ego  fum  caca) 
intueatur  oculo  finiftro  tantum,  pupilla  verfus  mediam 
vocem  Sum  direda,  haec  in  vifum  non  incurrit,   fed 
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tantum  duas  voces  Ego  ^-*—  cieca  confpiciuntur.  Pa- 
pilla vera  verfus  vocem  Ego  direda^  hsc  evanefcit,  ita 

ut  tantam Sum  cteca  videat.     Quod  (i  e  contrario 

oculum  finiftrum  claudat,  &  oculo  dextro  infpiciat  ob- 
jeftum,  tunc  medium  quidem  pariter  obfcuratur,  ita 
tamen,  ut  tantum  pars  quarta  vifum  fugiat,  tribus  par- 
tibus  clare  confpedis.  Ita  (i,  exempli  gratia,  oculo  huic 
objiciat  has  quatuor  voces,  in  charta  fcriptas,  (£^^  of  to 
ejfe  fana)  tunc  pupilla  ad  medium  direda,  omnes  vo« 
ces  videt,  praster  vocem  o^o^  ^us  macula  itidem  ro* 
tunda  obfcuratur,  6c  videt  asgra  ita  tantum.  Ego  *— « 
ejjefana.  Qjioniam  ergo  ex  hoc  cafu  apparet,  macu- 
lam  illam  rotundam,  qua  pars  objedi  obfcuratur,  tSe 
iixam  qoidem,  fed  pro  varia  pupills  diredione  locum 
mutare,  dubium  videtur,  utrum  vitium  in  humore 
cryftallino^  an  in  tunica  retina  hsereat  >  In  tunica  qui- 
dem cornea  nulla  obfcuritas  aut  macula  patet.  Majoris 
vero  momenti,  ac  explicatu  difHcilius  videtur  antecedens 
phoenomenon,  ubi  asgra  totum  hominis  corpus,  excepto 
tantum  capite,  con^xit.  Qpamobrem  hunc  cafum 
lUuflriflim^e  Societati  Regali  exponendum  effe  duxi, 
quoniam  hie  viam  mihi  parare  videtur^  ut  multa 
utilia  ad  vifum  illuftrandum  ex  eo  deduci  queant. 
Dabam  Wittembergae  Saxonum  D.  XX*  Mart^ 
MDCCXXIV. 
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YIIL  SeSio  Oculorum  duorum  CataraB^  affeBorum. 
Epiftola  Domini  ad  Samuelem 

Molyneux    Jrmigerum^    Serenijfmo    Trincipi 
Walliac  a.  Secretisy  ^  S.  S. 

JObannet  Wright^  fencx  milefque  emeritus,  fuffufi* 
one  feu  Cataradi  utriufque  oculi  laborans,  vifu 
landem  omnino  privatus  ef^.     Curas  fe  commifit  Domi- 
ni Caywoody  Oculiftae  ^uhlinienfis^  qui  acu  pundorii 
oculum  utrumqueperforavit  ad  Cryflallinum  e  fede  fui 
deprimendum.    Operatione  vero  in  oculo  dextro  minus 
feliciter  fuccedente,.  (iniftri  ufum  folummodo  recupera- 
vir.    Faucis  meniibus  poft  operationem  peradam,  in 
hofpitium  regale   militum  emeritorum  prope  Dnblp- 
nium  receptuseft,  ubi  per  annos  odo  vel  novem  manGt^ 
5c,  per  totum  iflud  tempus,  vifus  aciem  fatis  acutam  ha- 
buit,  adeo  per  urbem  folus  ambularet,dc  fodalium  fades 
diftinguere  poflet.   Mortuus  eft  tandem  $  ^  die  Aprilis 
179  2.  fufFocatus  per  cafei  morfulum  hasrentem  in  gula^ 
quam  adeo  ardam  habuit,  ut  eundem  mortis  aditum 
paucis  abhinc  annis  bis  aegre  evaferit.  Oculi  ejus,  e  cra- 
nio exempti,  miffi  funt  per  Nofocomii  Chirurgum  ad  D. 
Thomam     Molyneux  Medicinae  Dodorem,    Collegii 
Med.  Regalis  InHibernia  Socium,  &:  in  Academia  ^ub^ 
linienfi  Medicinag  ProfeiTorem.   In  aedibus  ejus  cultro 
Anatomico  aperti  funt,  per  Oculiftam  fupradidum,  me- 
que,  ut  intereffem  operationi,  accerfere  dignatus  eft.    In 
oculo  finiftro   (cujus  aciem  recuperatam  fuifle  fupra 
notavimus)   fublati  corned  cum  portione  tunicoB  fclero- 
ticae,  ne  vel  minimum  invenimus  rudimentum  pelliculas 
in  aqueo  kumore  fiuduantis,  auc  limbo  iridis  adnata?, 
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ficut  fe  obfervaffe  fcribit  IVolhouJius.  Quod «vero  multo 
inagis  mirandum  eft,  nullas  prorfus  reliquiae  inventae 
funt  humoris  Cryftallini,  cujus  opacitati  morbum  ad- 
fcribit  Doftor  Brijfeus.  Humor  Vitreus,  quoad  (itum 
&  confiftenriam,  nihil  praeternaturale  oculis  noftris  ex- 
hibuit ;  tunica  choroidea  &  retina  fufci  coloris  erant 
tarn  intus  quam  extra*  In  oculo  dcxtro  eadem  omnia 
obfervavimus  ^  nullum  nempe  pelliculaB  aut  Cryftallini 
rudimentum  occurrebat.  Tunica  cornea  rugofa  erat  6c 
flaccida,  quod  aqueus  humor  per  punfturam  extravafatus, 
numquam  renovatus  fitradeoque  iftiusoculi  ufum  ami- 
fit  penitus.  Cryftallini  vero  defeftum  quod  attinet, 
res  eft  prorfus  inaudita,  neque  ab  uUo  Anatomico,  quan* 
tum  fcio,  defuifle  obfervatus  eft,  vel  leviter  fufpedus. 
Militem  hunc  Cryftallinum  habuiffe  in  utroque  oculo 
ante  operationem,  nullus  dubito  \  cum  vero  acu  a  fede 
fua  detrufus  eft,  ligament  is  ciliaribus  vafifque,  quibus 
nutrimentum  haufit,  penitus  difruptis,  eum  fenfim 
contabuiflfc  credo,  tandemque  in  auras  diflipatum  fuiffe. 
Summopcre  vellem  hanc  rem  experimento  faspius  ite- 
rato  confirmatam  effe  :  fufpicor  enim  idem  femper  eve- 
nire  ftato  tempore  poft  deprefTum  Cryftallinum. 

Hoc  certo  conftat  ex  hac  hiftoria,  hominem  nempe 
abfque  Cryftallino  videre  pofle,  contra  opinionem  IFol* 
houfii  OculiftoB  Tarijienjis^  e^ue  amplius  confirmatur 
fententia  D.  Dodoris  Brijpei  de  Catarafta,  quem  con* 
fulas  qusefo  fuper  hac  re. 
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IX.  Jn  Account  of  a  !Book^  entituledj  Dominici 
Bocconi,  dc  immani  Trinacriac  Tcrrae  Mocii 
Idea  Hiftorico-Phyfica,  in  qua  non  folum 
TcUuiis  concuflioncs  tranfadac  reccnfcncur. 
fed  noviflimae  Anni  1717.  Meffana:  1718 
80.  !By  I  G.Schcuchzcr,  K  2).  (2^.  S.  5.  ColL 
M.  L.  Lie. 

THIS  Treatife  contains  an  accurate  hiftorical  Ac* 
count  of  the  feveral  violent  Earth-quakes,  which 
happened  in  the  Kingdom  of  Sicifyj  in  the  Years  169)) 
1694,  and  1 7 17-  interfpersM  with  fome  philofophical 
Digreflions  concerning  the  Caufes  and  EiFeds  of  Earth- 
quakes in  general.  I  (hall  fomething  enlarge  upon  the 
tormer,  as  being  the  more  material,  as  well  as  the 
more  curious  Part  of  the  Book^  avoiding,  however, 
with  all  poflible  Care,  a  tedious  and  unneceffary  Repe- 
tition of  what  hath  been  already  mentioned  In  ano- 
ther Account  of  thofe  two  dreadful  Succullions,  which 
happened  the  9th  and  loth  of  January,  1693.  written, 
by  Vincentius  Btmajutns^  a  Sicilian  Nobleman.  This. 
Account  was  communicated  to  the  Royal  Society  by 
the  late  learned  Marcellus  Malfighius,  and  is  inlerte'd 
in  the  Thilof.  Tranfa£f.  N^  207.  p.  2. 

The  Summer  Seafon,  in  idjx.  was  exceedingly  hot 
and  tempcftuous,  with  frequent  Thunders,  Lightnings 
and  Rains.  About  the  middle  of  September  k\\  fuch 
profufe  Showers,  that  all  the  Rivers  and  Torrents  in- 
creafed  to  fuch  a  Degree,  as  to  overflow  their  Banks  in 
feveral  Places,  and  cover  large  Pieces  of  Ground  wich 
Water,     This,  joined  to  the  continual  blowing  of  South 
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crly  Winds,  during  the  Autumn^  put  the  Inhabitants 
under  great  Apprehenfion  of  future  Mifchiefs.  And 
indeed,  thedifaftrous  Fate,  which  befel  Sicily  about 
the  Beginning  of  itfpj,  too  raanifeftly  prov'd,  that  this 
ominous  Fear  was  no  way  ground lefs.  For  on  Friday 
the  9th  of  January^  about  the  fth  Hour  (according  to 
the  Italian  Way  of  counting)  after  a  warm,  ferene 
and  caUn  Day,  the  Earth  began  trembling  all  of  a  fud- 
den,  chiefly  about  Catania,  and  in  fome  neighbouring 
Places,  for  the  Time  required  to  fay  the  Lord's  Prayer© 
This  firffi  Shake  was  accompany*d,  as  generally  happens 
in  Earthquakes,  by  a  hollow,  thundering  Noife,  and 
and  fucceeded  by  another  fmall  Trembling,  obferv'd 
only  by  (brae  few  People  on  Saturday,  early  in  the 
Morning,  Tliefe  two  Succuffions,  though  violent  e* 
nough,  were  but  a  Prelude  of  the  third,  which  hap- 
pened the  nth  of  the  fame  Month,  by  4  of  the  Clock 
in  the  Afternoon,  of  which  the  Apprehenfion  was  fo 
much  the  greater,  becaufe  all  the  loth  and  nth,  be- 
tween the  firft  and  third  Shake,  the  Air  was  more  than 
ufual  dark  andcbudy.  This  laft  wasftupendous  beyond 
human  Imagination,  and  it  would  be  a  Task  too  difficult 
for  even  the  ableft  Pen,  to  defcribe  all  its  dreadful  Ef- 
fefts  ^  the  violent  tofling  and  dancing  of  the  Earth  j  the 
hollow,  thundering  Noife  threatening  the  whole  Ifland 
with  its  entire  Diflblution  ^  the  iiery  Eruption  of  the 
burning  ^f^^  throwing  out  a  prodigious  Quantity  of 
Flames,  Stones  and  Aflies  ^  the  Terror  and  Confufion 
of  the  diftrafted  Inhabitants  running  up  and  down  the 
Streets,  uncertain  where  to  provide  for  their  Safe- 
ty, or  how  to  efcape  the  Fury  of  all  the  raging  Ele* 
ments,  which  feemed  to  have  confpired  their  Ruin» 
There  was  fcarce  one  Place  all  over  the  Kingdom  left 
without  fome  particular  Misfortune,  Catania  Syracu^ 
/^»  ^gpfi^-i  MeJJina^  Nbto^  Ragufa^   Leontint,  Ibla 
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Cbiarumonte^  Carkontino^  Cakaglrone^  SoEiino^ 
Francrftmte^  Bontello^  Militello^  Uccbiali^  Aydono^ 
Jdotic^  Mafcali^  were  all,  if  not  entirely  deitroy'd, 
zt  lead  miferably  (hatter'd,  many  Churches  and  (lately 
Buildings,  up  and  down  the  Country,  violently  thrown 
down,  and  above  60000  Inhabitants  buried  under  the 
Ruins,  of  which  about  16000  periflied  only  at  Cf- 

In  many  Places  the  Earth  gap*d  prodigiouily.  Such 
an  Opening  was  obferved  near  Mtffina^  in  the  very 
Bottom  of  the  Sea  \  another  near  a  Village  call'd  Botto 
i^AcetOy  7 so  Paces  long,  and  near  8  Palms  broad; 
another  at  CaltanifitOj  near  the  Jefuits-College,  3000 
Paces  long  and  x  Palms  broad  ^  another,  at  the  Top 
of  a  Hill  near  LeMtini^  full  wide  enough  to  hold  a 
Man ;  another  upon  the  Road  between  Catania  and  Le^ 
cntiniy  which  fwallow'd  up  fome  Mule-keepers,  then, to 
their  great  Misfortune,  happening  to  travel  that  way,  a- 
long  with  their  Mules  and  whole  Baggage,  that  not  the 
leaft  Foot-ftep  of  them  remained,  Silendy  to  pafs  over 
a  great  many  more,  but  of  lefs  Confideration. 

Out  of  all  thefe  Openings  fprung  forth  a  great  Qjian- 
tity  of  Water,  which  drowned  the  neighbouring  Places. 
This  Water  was  in  fome  Places  hot,  with  a  ftrong  ful- 
phureous  Smell,  which  lafted,  even  after  the  Earth- 
quakes were  over,  and  induced  fome  of  the  Inhabitants, 
not  without  Succefs,  to  make  ufe  of  it  in  curing  of  Ul- 
cers, and  other  cutaneous  Difeafes,  for  which  chiefly 
a  hot  Well  near  Lazaretto  became  very  fimous.  Out 
of  fome  of  thefe  Gapings  of  the  Earth  ifTued  a  thick 
Stench  and  Smoke,  very  troublefome  to  all  the  Neigh- 
bourhood. This  happened,  amongft  other  Places,  upon 
a  Mountain  called  S.  Theodor^  as  alfonear  Mena.  N  •  ir 
Agofia  it  was  preceded  by  a  fulphureou's  red  Flame  ^ 
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Juft  at  the  Time  of  the  fecond  Shock,  the  Sea  retired 
from  the  Land  all  along  the  Coafts,  leaving  its  Bottom 
dry'd  up  for  a  confiderable  Diftance,  and  within  few 
Minutes  return^  again  with  great  Fury,  and  overflowed 
the  Shores.  By  this  Accident  the  Maltefi  Gallies, 
lying  at  Anchor  in  the  Harbour  oiAgofta^  were  in  dan- 
ger of  being  loft  \  for  the  Sea  funk  down  all  of  a  fuddea, 
fo  that  they  came  to  (it  almoft  upon  the  Ground,  and  im- 
mediately after  bubbled  and  fweird  up  again  with  fo 
great  an  Emotion,  that  they  run  the  Hazard  of  having 
their  Cables  broke,  and  being  driven  away. 

And  it  feemed  that  the  Earth  itfelf  was  in  fome  Places 
confiderably  lower'd,and  the  Tops  of  the  Mountains  de- 
prefs'd.  Of  this  they  had  a  remarkable  Inftance  at  y^ 
femione.  The  Hills,  between  this  City  and  the  Shore, 
hinder'd  it  from  having  any  View  of  the  Sea,  which 
fince  the  Earthquake  difcovers  itfelf  towards  the  Eaft 
very  plainly. 

In  other  Places  the  Earth  aftuilly  funk  down,  and 
inftead  of  it  appeared  great  Lakes,  (ome  of  which  were 
large  enough  to  become  navigable.  By  the  breaking 
forth  of  fuch  a  Lake  between  Noto  and  Syracuja,  a 
large  Piece  of  Ground  was  tranfported  for  about  50 
Paces,  where  it  now  (lands  as  tinn^  as  if  it  had  always 
ftood  there. 

The  Loofening  and  Fall  of  two  great  Rocks  between 
Tern/a  and  Cafera  is  already  fufficiently  defcrib'd  in 
the  abovementioned  Account  of  Signor  Bonajuti :  Such 
Loofenings  and  throwing  down  of  great  Rocks  happened 
every  where  up  and  down  in  the  Country,  to  the  great 
Terror  of  the  neighbouring  People.  The  fame  was  alfo 
obferv*d,  according  to  Kircher^  and  feveral  other  Au- 
thors, in  fome  Earthquakes  in  the  Kingio'n  of  Naples^ 
Two  very  high  Rocks  near  Ibla,  with  ill  the  Trees 
growing  thereon,  were  by  the  Violence  of  the  Fall, 
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2uite  inverted)  that  the  Top  came  to  ftand  upon  the 
rround. 

About  two  Miles  off  from  the  City  of  Menay  lies  a 
Lake  full  of  a  bituminous,  fulphureous  and  combuftible 
Matter,  formerly  famous  under  the  Title  of  Locus 
Valicorum.  Upon  this  Lake  there  was  obfervM,  the 
very  Day  of  the  Earthquake,about  a  Quarter  of  an  Hour 
before  the  fecond  Shock,  a  great  red  Flame,  like  a  fiery 
G)lumri  of  above  three  Yards  perpendicular  Height, 
which,  during  the  Earthquake  itfelf,  on  a  fudden  dif- 
appeared. 

At  AgoftUy  the  Misfortune  was  fo  much  the  greater, 
becaufe,  befides  all  the  dreadful  EfFeds  of  theEarthquake 
itfelf,  the  Powder-Magazine,  in  the  Caftle,  by  fome 
ill  Accident,  and  perhaps  by  the  violent  Fall  over  one 
another  of  the  Stones  of  fome  ruined  Buildings  (or  by 
the  breaking  out  of  fomefubterraneous  Flame)  unluckily 
took  Fire,  by  which  the  whole  Caftle  was  blown  up 
with  fuch  a  Fury,  that  fome  of  the  Stones  were  car- 
ry'd  as  far  as  the  Ifland  Tbap/us^  which,  is  near  8  Ita^ 
Han  Miles  diftant  from  Agofta.  By  this  Accident  pe- 
rifli'd  1840  Inhabitants. 

There  remains  ftill  one  thing  worth  obferving,  and 
tliat  is  the  very  Rife  and  Progrefs  of  this  terrible  Suc- 
cuflion.  It  arofe  in  the  South,  and  proceeded  from 
thence  towards  the  North.  For  it  was  firft  obferved 
in  the  Ifland  of  Malta  \  then  in  the  Southern  Parts  of 
Sicily  \  and  laft,  always  with  fome  Difference  as  to  the 
Time,  in  the  Northern  Parts  of  the  fame  Kingdom. 
But  the  Shakes  were  lefs  violent,  the  more  it  approach'd 
to  the  North*  For  the  reft,  it  expended  itfelf  io  far, 
that  not  only  the  Ifland  of  Malta,  but  alfo  Calabria^ 
and  fome  Parts  in  the  Kingdom  ofiVi^/fj,parricipated  oi 
its  Fury. 
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Nor  was  this  the  End  of  all  the  Miferies  which  befel 
this  noble  Kingdom :  for  the  Earth  continued  trembling 
for  feveral  Months  after,  during  the  whole  Year  of  1693. 
In  die  remaining  Part  of  January,  and  from  that  Time 
to  the  Beginning  of  the  Summer,  the  Shakes  came  ftrong 
and  thick,  with  hollow  terrible  Noifes,  and  frequent 
Eruptions  of  JEtna.  The  moft  confiderable  were  ob- 
ferv'd  February  the  15  th  in  the  Morning  ^  March 
the  ift  5  March  the  i8th,  by  one  of  the  Clock  j  M^ 
the  loth  ^  May  the  x6th  in  the  Morning.  Towards 
the  End  of  the  Summer,the  Shakes  were  obferv'd  to  lofe 
a  great  deal  of  their  Force,  and  JEtna  ro  throw  out 
Flames  and  Afties  in  lefs  Quantity,  when  on  the  4th 
of  September^  this  ignivomous  Mountain,  having  been 
fome  Davs  before  very  quiet,  trembled  and  crack'd  all 
of  a  fudden,  with  fo  loud  and  thundering  a  Noife,  as  if 
fome  Thousands  of  Guns  were  fir'd  all  at  once.  This 
was  fucceedeiby  a  new  Opening,  about  1000  Paces  di- 
ftant  from  the  old  Mouth,  out  of  which  immediately 
iffu'd  a  thick  Stench  and  Smoke,  followed  by  a  great 
Flame.  The  fame  Mountain  opened  itfelf  in  two  other 
Places,  with  the  like  Noife,  and  Eruption  of  Smoke 
and  Fire,  the  %sth  of  Seft embers  1^93,  and  the  i  ft  of 
Afrily  1694.  Since  that  Time  the  Shakes  became  vi« 
fibly  weaker  and  weaker,  and  at  laft  entirely  wafted. 

As  to  the  Earthquake  which  happetfd^^ri/  the  axd^ 
1717.  early  in  the  Morning,  and  of  which  the  Author 
hath  given  a  (hort  Account  by  way  of  Appendix  j  I 
(hall  not  infiftupon  its  EfFedl,  being  much  the  fame  with 
the  former,  though  far  inferior  as  to  the  Degree  of  Vio- 
lence. 

Thus  far,  what  I  could  gather  out  of  this  Treatife, 
relating  to  the  Hiftory  of  the  Sicilian  Earthquakes  in 
1 69  3  and  1 7 1 7«  I  proceed  now,  with  all  poflible  Brevity, 
to  run  over  the  feveral  Obfervations,  which  our  Author 
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naketh  about  the  Caufes  and  EfFefts  of  Earthquakes  in 
>eneral:  Heobferveth, 

That  fuch  Countries  as  abound  much  with  Foflil- 
coals,  as  Englandj  fome  Parts  of  Germany^  and  even 
S^iciPjt  itfelf,  are  more  fubjeft  to  Tremblings  of  the 
Eartii,  than  any  other. 

That  peftilential  and  other  Difeafes,  which  frequently 
fellow  great  Earthquakes,  are  rather  to  be  afcrib'd  to 
noxious  and  infeded  mineral  Effluvia^  which  upon 
fuch  an  Occafion  iffue  out  of  the  Earth  through  the 
feveral  Openings,  than  to  the  Putrefaftion  of  dead  Bo* 
dies,  which  perifh'd  in  the  Earthquake,  and  were  bu- 
ried under  the  Ruins  of  deftroy*d  Buildings. 

That  amongft  the  Minerals  hidden  in  the  Entrails  of 
the  Earth  fome  are  combuftible,  fome  not,  that  of  the 
combuftible  Ones,  as  Sulphur,  Bitumen,  Alum,  Vi- 
triol, Salt-Petre,  i&c.  fome  take  Fire  quicker  than  o- 
thers  5  that  others,  as  Coals,  are  with  greater  Diffi- 
culty to  be  inflamed,  but  keep  the  Fire  fo  much  the 
longer  \  that  the  Heat  and  fulphureous  Smell  of  the 
Waters,  which  broke  firflr  through  the  Openings  of  the 
Earth,probably  depends  upon  the  Mixture  and  Fermen- 
tation of  fome  of  thcfe  Minerals. 

That  Bacciu^^  Ktrcheri,  and  others,  which  draw  the 
Origin  of  the  abovementioned  fulphureous  Lake  near 
Jdenof^  and  of  fe vera  I  others  in  other  Places  from  the 
fubterraneous  Cavities  of  the  Mountain  J^na^  are  much 
in  the  wrong,  there  being  not  the  leaft  Neceflity  of  its 
being  derived  fo  far,  (ince  tlie  Country  every  where  a^ 
bounds  with  combuftible  Minerals,  which  rather  feein 
to  entertain  and  nourifti  the  fiery  Eruptions  of  JEtna^y 
tlian  to  be  occafion'd  by  them. 

That  the  Sea's  retiring  from  the  Shore,  and  (inking 
down,  is  the  lefs  to  be  wonder'd  ar,  fince  there  are  many 
Examples  in-Hiftories  of  whole  Towns  and  lllandsfwai- 

low'd 


(  158  ) 

low'd  up  by  it.     Ihis  Misfortune  befel,  according  to 
Tlinyy  Tyndarida^  formeriv  a  famous  City  in  Sicily. 

That  in  all  probability  Sicify  itfeif,  which,  by  the 
Teftimonies  of  ^iodorus  Siculus^  StnUfO^  Vomfo* 
nius  MeU^  Tlinius^  Solinus,  Jujiinus,  Seneca^  and 
feveral  others, both  antient  and  modern  Authors,  appears 
to  have  been  formerly  annexed  to  the  Continent  of  Italy j 
by  a  fmaii  Neck  of  Laud  between  the  Cape  of  MeJJina 
and  the  lower  Farts  of  Calabria^  was  feparated  from  it 
by  fome  violent  Succuflion  of  the  Earth. 

Thatthe  igr  ivomous  Mtnoyi^x  from  being  the  Caufe, 
as  fome  imagine,  .of  the  E  irthquakes,  which  fo  often 
defolate  the  Kingdom  of  Sicily^  feems  rather  to  have 
been  created  by  the  allwife  Providence,  in  order  to  fe* 
cure  this  Ifland  by  it.,  tiery  Eruptions  from  more  fre- 
quent Misfortunes. 

That  contrary  to  what  Ariftotle  and  fome  others 
aflert,  folid  and  rocky  Places  receive  infinitely  more 
Damage  by  Earthquakes,  than  loofe,  fandy  Grounds. 
This  appears  by  the  Ruins  di  Catania,  Leontini^  -rf- 
gofta^  Syracufa^  and  NotOj  which  were  all  built  upon 
a  folid  ftony  Ground,  whereas  Meffina,  though  every 
where  undermined  by  fubterranean  Cavities,  was  abun* 
dantly  lefs  (haken. 

The  remaining  Part  of  the  Book  is  employed  about  ex- 
amining the  Opinions  of  all  the  antient  and  modern 
Philofophers  about  the  Caufes  of  Earthquakes,  and  efta- 
blifhing  the  Author^s  own,  which  is,  that  the  Earth  is 
(hakenoy  the  Violence  offubterraneous  Fires,  occafion'd 
by  the  Fermentation  of  the  coinbuftible  Minerals  hid  in 
il6  Entrails,  and  that  the  EfFefts  of  the  Earthquakes  may 
in  all  Regards  be  compar*d  to  the  EfFefts  of  Mines.  By 
the  way,  he  obferveth,  that  the  Caufes  of  Thunder, 
Lightnmg  and  Winds  may  be  derived  from  the  fame 
Principle. 
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I.  Jn  Account  of  the  Scarabacus  Galcatus  Pulfator, 
or  the  Death  Watch,  ^j/Kr.  Hugh  Stackhoufc. 
Communicated  by  John  Harwood,    L.  L.  2). 

AS  I  flood  thoughtful  in  my  Study,  on  the  1 6th  of 
May  J  i7i'4, 1  happened  to  hear,  what  is  commonly 
callM  the  ©w^A  fVatch^  very  near,  as  I  thought,  to 
the  Place  where  I  then  ftood  :  This  brought  into  my 
Mind,  what  I  had  fonnerly  read  in  the  Thilojdfhical 
TranfaElions^  for  the  Month  of  OHober^  K^pS,  of  the 
Scarabaus  Galeatus  TulfatOTy  found,  and  defaib'd, 
by  Mr.  Benjamin  Alien.    While  I  was  thinking  upoti 
the  Account  there  given,  I  fancied  I  heard  the  Beatings 
fomewhat  ftronger  than  before,  which  encouraged  me  to 
fearch  after  it  j  I  thereupon  removed  my  Station  to  an- 
other Part  of  the  Room,  and  foon  dilcover'd,  that  I 
had  pafs'd  the  Place  where  the  Beatings  were ;  upon 
'which,  1  concluded,  that  it  lay  fomewhere  betwixt  my 
two  Stations  ',  I  therefore  removed,  and  placed  myfelf 
about  the  middle  Diftance  j  where,  though  the  Beatings 
did  not  repeat  fo  frequently  as  before,  yet  when  they 
did,  I  found  I  was  ftill  nearer  'em.    While  I  ftood  in 
this  Place,  I  fancied  *cwas  over  my  Head,  toward  the 
Ceiling  of  the  Room  ^  upon  this,  i  got  upon  a  Chair, 
that  had  a  Sedge  Bottom,  and  ftood  to  the  Wall  juft  be- 
fore me  •,  but  ftanding  there  for  fome  time,  I  could 
hear  no  Beatings  at  alh     I  then  ftept  down  from  the 
Chair,  and  after  I  had  ftood  ftill  for  fome  time,  the 
Vol.  XXXI L  A  Beating? 
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Beatings  began  again  *,  this  made  me  conjedure,  that 
they  might  be  about  the  Chair,  and  that  my  ftanding 
upon  it  might  prevent  them.  Upon  inclining  my 
Head  down  toward  the  Chair,  I  found  I  was  ftill  nearer 
and  nearer  to  the  Sound,  and,  at  laft,  placing  my  Ear 
clofe  to  the  Sedge  Bottom  of  the  Chair,  I  difcover'd  that 
it  was  ftill  further  towards  the  Ground  :  Upon  that,  I 
turn'd  the  Chair's  Bottom  upwards,  but  heard  no  Beat- 
ings for  a  confiderable  time  after  ^  at  kngth,  they  be- 
gan again,  and,  as  I  caft  a  diligent  Eye  over  the  Bottom 
of  the  Chair,  I  happened,  at  laft,  to  hit  luckily  upon  the 
Place  where  the  Infeft  was  beating  ^  fo  that  it  difcover'd 
itfelf  to  me  by  its  own  Pulfations.  I  was  very  much 
pleas'd  with  trie  Difcovery,  and  not  only  ftood  viewing 
it  beat  for  fome  time,  but  alfo  afterwards  call'd  up  o-* 
thers  to  fee  it  beat,  which  they  did,  and  thit,  not  with- 
out Admiration.  The.  Manner  of  its  Beating  was 
thus. 

It  lifted  up  itfelf  upon  its  hinder  Legs,  and  fome- 
what  extending,  or  rather  inclining  its  Neck,  beat  down 
its  Face  upon  the  Sedge,  with  great  Force  and  Agility ; 
the  Sedge^  upon  which  I  found  it,  was  bared  of  its  out- 
ward Coat,  for  about  the  Length  of  half  an  Inch ,  the 
fnfeft  ftbod  upon  the  inward  bulbous  Part,  and  beat 
upon  the  outward  Coat,  as  if  it  had  been  working  it 
off  as  it  went  j  the  Impreflions  of  its  Strokes  were  very 
vifible,  the  Coat  of  the  Sedge  being  deprefs'd,  where  it 
had  beaten,  for  about  the  Compafs  of  a  (ilver  Penny  ; 
whether  it  beat  forExercife,  or  Food  fake^  I  cinnot. 
certainly  fay  y  but  very  probably   it  might  be  for  the 
latter  ;  and  1  am  rather  inclinM  to  think  fo,  becaufe 
there  were  more  than  one  fuch  Phces  upon  the  Sedge, 
where  it  had  been  at  work,  and  where,  'cis  likely,   it 
might  have  been  a  Sojourner  for  fome  Days. 
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As  to  what  the  ingenious  Mr.  ^erlam  or  Vpnth 
Jter  has  obferv'd,  that  the  Beatings  are  a  fort  of  IVelude 
tor  Copulation,  I  could  not  difcover  that  this  Beetle  ha  J 
any  other  of  the  fame  Species  near  it  \  and  therefore  I 
am  inclined  to  think,  that  it  beat  for  the  Preparation 
of  its  Food,  at  this  time,  at  leaft,  whatfoever  it  might 
do  at  other  times,  for  Pleafure*  The  Defcription  Mr.  Al* 
len  gives  of  the  Infeft,  as  referred  to  above,  forafmuch 
as  1  can  find  by  this  (which  1  took  from  the  Chair 
where  I  found  it,  into  a  Box)  is  very  true:  Tis  about 
a  Qiiarter  of  an  Inch  in  length,  of  a  dark,  dirty  Colour^ 
having  a  broad  Galea^  or  Helmet,  over  its  Head  \  un- 
der which,  when  quiet,  it  draws  up  its  Head  ;  fo  thai 
this  Galea  is,  when  this  Infeft  refts,  a  very  notable 
and  providential  Defence  againft  fuch  Falls,  as  are  fre- 
quent in  rotten  and  decay'd  Places,  in  which,  it  fhould 
feem,  this  Infeft  is  very  much  converfant*  The  fecond 
Day  after  I  took  it,  I  open*d  the  Box  wherein  it  was, 
and  fet  it  in  the  Sun :  Ihe  Infeft  was  foon  very  brisk, 
and  crept  backwards  and  forwards  along  the  Pieces  of 
Sedge,  and  rotten  Wood,  that  I  had  put  with  it  into  the 
Box,  till  at  length  getting  to  the  End  of  one  of  the  Pie- 
ces, it  immediately  ft  ruck  out  its  Wings,  and  was  jull 
going  to  take  its  Farewell  j  but  having  the  Lid  of  the 
Box  ready  in  my  Hand,  I  ihaded  it  o\  er,  and  it  ibdn 
drew  in  its  Wings,  and  was  very  quiet.  I  could  nor 
before  perceive,  though  I  had  the  L*fe  of  a  tolerable* 
good  Glaf?,  any  the  leaft  Sign  of  a  Fiilure  upon  its 
Back  i  and,  for  that  Reafon,  did  greatly  queftion,  whe- 
ther it  had  any  Wmgs  or  not,  till  1  fet  it,  as  above,  \a 
the  Sun.  The  Head  of  the  Infed  appears  to  be  of ;: 
very  fine  Contexture,  as  it  is  feen,  when  it  creeps  about, 
and  ftretcheth  it  forward  j  but  when  'tis  drawn  up  un- 
der ItsGaleay  it  feems  to  be  cover'd  with  a  Membrane 
thick  fet  with  fine  Hairs* 
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It  lived  with  me  about  a  Fortnight,  but  I  could  nevet 
perceive  that  it  beat,  after  it  was  confin'd  in  the  Box. 


II.  Ohjeryations  of  the  Eclip/es  of  the  firji  Satellite 
of  Jupiter,  communicated  hy  his  Excellency  Wil- 
liam Burnet,  £f<i^  Governor  of  New   York, 

K  (2t  5. 

Thefe  Obfervations  were  made  in  the  Fort  of  New 
Torkf  for  determining  the  Longitude  of  that  Place 

by  us, 

JVilliam  Burnet.  Cadwallader  Coldett, 
James  Alexander^  and  calculated  by 
Cadwallader  Colden, 

The  Latitude  of  the  Fort,  was  formerly  determin*d 
to  be  40^  40'. 

jiuguji  i\ie  9th,  17  2  5, 

TI M  E  of  Emeriion  at  London,  ac- 
cording to  Mr.  Tound'i  Tables,  H,  f  " 
reduced  to  apparent  Time  16  09  7$ 
Time  as  it  was  feen  at  New  Tork  11  10  49 

Difference  of  Meridians  4    58    42 

I  negleded  to  write  down  the  Altitudes  which  were 
taken  of  the  Sun,  for  correding  the  Clock. 


Auguft 
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Augujf  the  2  $th. 

AUtiuIe  of  the  Sua*f  Upper  Limb.    Tine  by  the  Clock.  Time  by  Calculat. 

o    /    //         H,  I     It  H,   *     " 

San*(DccIin.    ^49   ^O  00           lO  I7    $1  10   I7   38 

*'  «'      Pji  13  30         10  33  10  10  3X     8 

wf^*;iin.  i4<5  24  00          9  57  40  ^  5<5  15 

«»  jj'     147  50  00        10    8  22  10    d  57 

Time  of  Emerfion  by  Mr.  bound's  Tables  14    31    25 

Equation  of  Time  to  be  added  00    01    92 


Time  obferv*d  by  the  Clock 
The  fame  coneded 

The  Difference  of  Meridians  04    58    33 

This  I  look  upon  as  the  mod  diftinft  and  beft  Obfer- 
vation. 

Se/tem6tr  the  10th, 

Altitude  of  the  Sun's  Upper  Limb,    Time  by  the  Clock.  Time  by  Calcula'^ 

o     '         H,  '     "  H,    f     " 

Sun's Dedin.      J 33    21  09  01   OO  09   00    16 

**'  I34  06  09   06  01  09   04  49 

&iiclin.      4^7    17  C4   21   40  04  21   44 

i«»  5*'        l^S  IS        04  33  05  04  3x  47 


14 

3* 

47 

09 

35 

H 

09 

34 

14 

Time 
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Titnc  of  Emerfion  by  the  Clock  5"^//^-    H  '  '^ 

^er  loth                                             08  00  lo 

Time  of  Emerfion  by  Mr.  Tounds  Tables  ix  yo  36 

EquationofTimetobeadded                    00  06  5*4 

It  f7  30 

Correfted  Time  at  iS7i^a;  TV/C*                    07  59  08 


Difference  of  Meridia  ns  04    f8    22 

J'**^  26th,  1724. 

Altitude  of  the  Sud's  Upper  Limb.    Time  bytlw-Clock.    Time  by  CalcuUt. 


^tmtxoth,     f  56  44  09  48  03  09  43   37 

Sun'iDedin.   iji^   jZ  S   Z^    JL  t«  Z^   «^ 

COO   27  10   09   40  10  O^   05 


June ijth.     565    31  10    27    43  10  X7    Of 

Son'sDeciin.  ^g-    j^,  jq    .q   qq  ,q    -^   27 


June  the  x6th,  Time  of  Immerfion  by     ^  I  ,  ,^ 

theUock            .         .            ^    ^     II  41  " 

Time  of  Immerfion  by  Mr.  Tound'%  Tables  1 6  43  ox 

Equation  of  Time  to  be  fubtrafted             00  04  x6 

16  38  36 

Time  at  New  Tork  corrc^H-ed                    i :  40  i  y 


••« 


Difference  of  Meridians  04    58     21 

The  Mean  of  all  ihefe  Obfervations  is  4.'  58'  36" 
which  agrees  to  3''  with  that  Obfe.  vation  which  I 
thought  the  moft  exaft,  and  therefor,  he  I  .  gitude  of 
Mew  7 or k^  is  nearly  74**  57'  30''  "'^^  'iom  Lon- 
doH» 

The 
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The  Variation  of  the  Magnetick  Needle  was  obferv'J, 
rhisYear,  to  be  7®  xo'  Weft.  Thili/  fVells,  Surveyor 
General  of  this  Province,  in  the  Yean  6 86,  obferv*d  it 
to  be  8  o  45'  ;  by  which,  it  appears  to  decreafe  about 
I  o  25/  in  38  Years^or  a  little  more  than  two  Minutes 
in  a  Year. 


III.^  New  Cmtrivance  for  taking  LeVelsy  hy  the(I(e^ 
Vfrew^ John  Thcophilus  Dcfagulicrs,  L.  L.  il. 

THAT  the  Air  Thermometer  is  alfo  a  Baro«- 
meter,  has  been  obferv'd  long  ago  j  and,  be- 
caufe  the  Liquor  in  it  will  rife  and  fall,  as  well  by  the 
Change  of  the  Weight  of  the  Air,  as  by  the  Air's  Rare- 
faftion  by  Heat  and  Cold,  this  Inftrument  has  no  longer 
been  made  ufe  of  as  a  Thermometer,  and,  in  its  ftead, 
Spirit  of  Wine  Thermometers,  hermetically  feal'd,  have 
been  us'd  ever  fince. 

Bur,  becaufe  the  Errors  of  the  Air  Thermometer  (or 
its  Difference  from  the  Spirit  Thermometer)  depend 
only  upon  the  Change  of  the  Weight  of  the  Atmof- 
phere  from  what  it  was,  when  the  two  Thermometers 
were  fet  at  the  fame  Degree  of  their  refpedivc  Scales  ^ 
the  hte  Dr.  Hook  contrived  an  Inftrument,  that  he  called 
a  Marine  Barometer,  made  of  a  Combination  of  the  two 
abovemention  d  Thermometers  j  in  fuch  Manner,  that 
a  third  Scale  being  made  ufe  of,  to  obferve  the  Diffe- 
rence of  the  two  Thermometers,  thereby  the  Change 
of  the  Air's  Gravity,  and  confcquemly  Storms,  Rain?^ 
and  fair  Weather,  might  be  foretold  at  Serj,  where  the 
Quickfilver  Barometer  becomes  ufelefsby  the  fh  iking  of 
the  Ship. 

Dr. 
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Dr#  Halieyy  fome  Years  ago,  publilhy  two  Tables  to 
Ihew,  how  much  the  Mercury  m  the  Barometer  wou'd 
fubfide,  when  the  Inftrument  is  carried  up  to  determi- 
nate Heights,  above  the  Level  of  the  Place  where  the 
firft  Obfervation  was  made  ^  but  as  he  makes  only  one 
Tenth  of  an  Inch  of  Fall  ot  Mercury^  to  correfponawith 
an  Height  of  90  Feet  (which  Height  is  rather  of  the 
leaft)  it  is  evidenr,that  only  very  high  Hills  and  Moun- 
tains can  have  their  Heights  determined  by  this  Method. 
The  fame  learned  ProfelTor  has  latehr,  in  the  VhiJoJb^ 
phical  TranJaHums^  propofed  Mr,  Tatrick^^  pendent 
Barometer  for  taking  the  Level  of  diftant  Places,  be- 
caufe  the  Mercury^  in  the  Tube  of  the  faid  Barome- 
ter, does  fometimes  rife  and  h\\  a  Foot,  or  a  Foot  and 
an  Half  ^  if  therefore  the  Motion  of  the  Mercury  in  this 
Barometer,  be  five  times  more  fenfible  than  in  the  com- 
mon one^  a  Tenth  of  an  Inch  of  Fall  of  the  Mercwy^ 
will  anfwer  to  an  Height  of  18  Feet  ^  and  therefore  fuch 
an  Inftrument  might  be  of  Ufe  in  taking  the  Levels  of 
diftant  Places.  But  I  know  by  many  Experiment?^  that 
this  won'c  anfwer  in  Praftice^  becaufe  as  the  Tube  of 
fuch  a  Barometer  is  of  a  very  fmnll  Bore,  the  Attrac- 
tion of  Cohefion,  whereby  the  Mercury  is  apt  to  ad- 
here to  the  Tube,  will  difturb  the  Motion  of  the 
Mercury  caus'd  "by  the  different^  PrefTure  of  the  At- 
mosphere ^  fo  that  fetting  up  this  Barometer  fevera^i 
Times  fucceflively  in  the  fame  Place,  it  will  often  dif- 
fer a  Tenth  of  an  Inch,  or  more  ^  and  if  it  be  ftiaken,  as 
is  commonly  done  to  fet  it  right,  the  Mercury  will 
fometimes  part,  and  a  Drop  of  it  fall  from  the  reft  •,  fo 
that  it  is  lefs  to  be  depended  upon  for  this  Ufe,  than  the 
common  Barometer. 

Mr.  Stephen  Gray  has  often  made  a  very  fenfible 
Barometer  in  the  following  Manner.  Into  a  Bottle  C  B, 
(Fig.  I.)  he  fixes  a  Tube  A  B,  of  a  very  fmall  Bore,  o- 

*  pea 
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pen  at  both  Ends,  and  cemented  tight  to  the  Neck  of 
the  Bottle  at  C  j  then  having  warm*d  the  Bottle  with 
the  Hand  to  drive  foftieof  the  Air  out  of  it,  he  immerges 
the  End  A  into  Water,  ting*d  with  Cochineal-^  fo  that 
as  the  Air  cook  in  the  Bottle  C  B,  fome  of  the  red  Wa- 
ter is  forcM  into  the  Bottle  •,  then  fetting  the  Bottle 
upright  again,  as  in  the  Figure,  the  Liquor  in  the  Bot- 
tle will  (tand  at  B,  (above  the  End  or  the  Tube)  and 
that  in  the  Tube  at  D ;  but  if  it  (hou'd  ftand  higher  or 
lower  than  D,  it  may  be  brought  to  that  Place  by  fuck- 
ing or  blowing  at  A.  The  Inftrument,  thus  prepared,  if 
it  be  firft  iet  on  the  Ground,  and  a  fpringing  Ring  of  fine 
Wire  flipp'd  on  the  Tubedown  to  D,  by  Way  of  Index, 
and  then  fet  upon  any  Table,  or  other  Place,  fcarce 
a  Yard  higher,  one  may  obferve  that  the  Liquor  is  rifen 
feofibly*  I  have  feen  it  rife  a  Quarter  of  an  Inch,  when 
the  Ebttle  was  fet  but  a  Yard  higher  than  where  it  ftood 
before  j  fo  that  the  Column  oCAtmofphere,  that  prefs'd 
•down  the  Tube,  whilft  the  Machine  was  on  the  Ground, 
being  fhorten'd  only  three  Feet,was  fo  overbalanced  by  the 
Expanfion  of  the  Air  in  the  Bottle  at  B,  that  the  Liquor 
rofe  a  Tenth  of  an  Inch  above  D.  There  is,  indeed,  a 
great  Uncertainty  in  this  Inftrument  j  for  fmce  it  is  a 
Thermometer,  as  well  as  a  Barometer,  the  Warmth  of 
the  Hand  that  touches  it,  or  even  comes  near  it,  will 
make  it  rife,  if  the  Air  in  the  Bottle  was  cold  before. 
Mr.  Gray  therefore  contrived  to  put  the  Bottle  C  B, 
into  the  V'^eflel  F  E,  which  he  fillM  with  Sand  ^  that  in 
raifing  the  Inftrument,  and  moving  it  up  and  down,  the 
Air  in  C  B  might  continue  in  the  fame  State,  and  tlie 
Machine  be  only  a  Barometer  during  the  Experi- 
ment. 

B  This 
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Thif:  feems  to  bid  fair  for  an  Inftrument,  whereby 
the  different  Levels  of  Places  may  ^be  taken  ,  but  upc»n 
a  nice  Examination,  it  will  be  liable  ro  Error.  For, 
in  the  firft  Place,  tho'Sand  is  not  altered  in  its  Hcatot 
Cold  fuddenly  ^  yet  in  two  or  three  Hours,  as  it  i^ 
carried  into  a  warmer  or  a  colder  Place,  it  will  become 
hotter  or  colder,  and  the  lead  Degree  of  Heat  or  Cold, 
communicated  to  the  Air  C  B,  will  alter  the  Height  of 
the  Liquor  at  D,  when  the  Inftrument  is  made  fo  fen- 
fible  as  I  have  mentioned.  Then  if,  in  carrying  the  Inftru- 
ment, itfhould  be  accidentally  inclined  (as  in  Fig.  II.)  fo 
that  the  Liquor  in  the  Bottle  (hould  not  cover  the  Bot- 
tom of  the  Tube  at  B,  fomc  Liquor  may  fall  out  of 
the  Tube  at  B,  or  fome  Air  may  get  into  it :  each  of 
which  Accidents,  will  quite  ipoil  the  Experiment* 
But  if  this  Machine  be  made  portable,  without  any  In- 
conveniency,  and  be  fecur*d  againft  the  Adion  of  Heat 
and  Cold  (or,  which  i^The  fame,  if  the  Alterations  by 
Heat  and  Cold  be  exaftly  allowM  for)  it  will  be  of  vc 
ry  great  Ufe  and  Certainty,  in  taking  the  Levels  of  di- 
ihnt  Places,  provided  they  be  not  fo  far  diftant  from 
each  other,  that  it  requires  above  fix  HoursTime  to  car- 
ry the  Inftrument  from  one  Place  to  another  ;  naj',  ve- 
ry diftant  Places,  even  at  two  or  three  Days  Journey 
Irom  one  another,  may  be  taken  tolerably  well  with 
two  Inftrumentr,  nicely  adjufted  to  each  other,  if  they 
be  taken  notice  of  by  two  Obfervers  at  the  fame  Hour, 
in  fair  Weather,  and  when  there  is  no  Wind* 

Now  fuch  an  Inftrument,  1  hope,  I  have  contrived, 
whereby  the  Difference  of  Level  of  two  Places,  which 
could  not  be  taken  in  lefs  than  four  or  five  Da)'s  with 
the  beft  TekTcope  Level?,  may  be  taken  in  as  tev/ 
Hours. 

To  the  B.\ll  C  (Fig.  111.)  is  joinM  a  recurve  Tube  B  A 
cfa  very  fine  Bore,  with  a  (mill  Bubble  at  Top  at  A, 

whol' 
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whofc  upptr  Part  is  open.  It  is  evident  from  the  Make 
of  this  Inftrument,  that  if  it  be  inclih'd  in  carrying,  no 
Prejudice  will  be  done  to  the  Liquor,  which  will  always 
be  right,  both  in  the  Ball  and  the  Tube,  when  the  In- 
flrument  is  fet  upright.  If  by  Heat,  the  Air  at  C  be  fo 
expanded,  as  to  drive  the  Liquor  to  the  Top  of  the 
Tube,  the  Cavity  A  will  receive  the  Liquor,  which 
will  come  down  again  and  fettle  atD,  or  near  it,  accord- 
ing to  the  Level  of  the  Phce  where  the  Inftrument  is, 
as  foon  as  the  Air  at  C  returns  to  the  fame  Tenor  in 
reipeft  to.  Heat  and  Cold.  To  preferve  the  fame  De- 
gree of  Heat,  when  the  different  Obfervations  are  made, 
the  Machine  is  fix'd  in  a  Tin  Veffel  F  E,  fili'd  with 
Water  up  ro  g  A,  above  the  Ball  j  and  a  very  fenfible 
Thermometer  has  alfo  its  Ball  under  Water,  that  one 
may  obfer\'e  the  Liquor  at  D  in  each  Experiment, 
when  the  Thermometer  ftands  at  the  fame  Height  as 
before.  The  Water  is  pour*d  out,  when  thelnftrument 
is  carried,  which  one  may  do  conveniently  by  means 
of  the  wooden  Frame  of  Fig.  IV.  which  is  fet  upright, 
by  means  of  three  Screws,  fach  as  /,  and  a  Line  and 
Plummet  /  P.  The  back  Part  of  the  wooden  Frame  is 
reprefented  by  Fig^VL  where,  from  the  Piece  at  Top  K, 
hangs  the  Plummet  P,  over  a  Brafs  Point  at  N :  Mm 
are  Brackets  to  make  the  upright  Board  K  N  continue 
at  Right  Angles  with  the  horizontal  One  at  N.  The 
yilth  Figure  does  likewife  reprefentthe  wooden  Frame 
and  Screw?.  The  Vth  Figure  reprefents  the  Machine 
feen  in  Front,  fuppofing  the  Forepart  of  the  TinVelfel 
trAnfparent.  And  here  the  Brafs  Socket  of  the  recurve 
1  ube,  into  which  the  Ball  is  fcrew'd,  has  two  Wings 
at  11.  fix'd  to  the  Bottom,  that  the  Ball  may  not  break 
the  Tube  by  its  Endeavour  to  emerge,  when  the  Wa- 
ter is  pour*d  in  as  high  as  g  h. 

B  2  After 


(    »70   ) 

After  I  had  contrived  the  Machine,  as  above  men- 
tioned, I  confiderM,  that  as  the  Tube  is  of  a  very  fmall 
EJore,  if  the  Liquor  fhouM  rife  into  the  Ball  A,  in  car- 
rying the  Inftrument  from  one  Place  to  another,  fome  of 
it  wouM  ftick  to  the  Sides  of  the  Ball  A,  and  that  upon 
its  Defcent  in  making  the  Experiment,  fo  much  might 
be  left  behind,  that  the  Liquor  wou^d  not  be  high  e- 
nough  at  D,  to  (hew  the  Difference  of  Level  ^  there- 
fore, to  prevent  that  Inconveniency,  I  have  contrived  a 
blank  Screw  to  (hut  up  the  Hole  at  A  (Fig.  IV.  and  V.) 
as  foon  as  one  Experiment  is  made,  that  in  carrying 
;he  Engine,  the  Air  in  A  may  balance  that  in  C,  fo 
that  the  Liquor  (hall  not  run  up  and  down  the  Tube, 
whatever  Heat  and  Cold  may  ad  upon  the  Inftrument, 
in  going  from  one  Place  to  another. 

Now,  becaufe  one  Experiment  being  made  in  the 
Morning,  the  Water  may  be  fo  cold,  that  when  a  fe- 
cund Experiment  is  made  at  Noon,  the  Water  cannot 
be  brought  to  the  fame  Degree  of  Cold  that  it  had  in  the 
Morning*,  therefore  in  making  the  firft  Experiment, 
warm  Water  muft  be  mix'd  with  the  Cold  ^  and  when 
the  Water  has  (tood  fome  time,  before  it  comes  to  be  as 
cold,  as  it  is  likely  to  be  at  the  warmeft  Part  of  that  Dayj 
obferve,  and  fet  down  the  Degree  of  the  Thermometer, 
at  which  the  Spirit  ftands  •,  and  likewife  the  Degree  of 
the  Water  in  the  Barometer  at  D  •,  then  fcrew  on  the 
Cap  at  A,  pour  out  the  Water,  and  carry  the  Inftru- 
ment to  the  Place  whofe  Level  you  wou*d  know  j 
there  pour  in  your  Water,  and  when  the  Thermome- 
ter is  come  to  the  fame  Degree  as  before,  open  the 
Screw  at  Top,  and  obferve  the  Liquor  in  the  Baro- 
nieten 

My  Scale,  for  the  Barometer,  is  ten  Inches  long,  and 
divided  intd  Tenths,  fo  xhu  fuch  an  Inftrument  will 
ferve  for  any  Heights   not  exceeding    ten  Feet,  each 

Tenth 
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Tentir  of  an  Inch  anfwering  to  a  Foot  of  Height.  NB.  I 
have  not  made  any  Allowance  for  the  Decreafe  of  Den« 
(ity  in  the  Air^  becaufe  I  don^t  propofe  this  Machine 
for  meafuring  Mountains  (tho*  with  proper  Allowance 
for  the  decreafing  Denfity  of  the  Air,  it  will  do  very 
well)  but  for  Heights  to  be  known  in  Gardens,  Plan- 
tations, and  the  Conduft  of  Water,  where  an  Experi- 
ment, that  anfwers  to  two  or  three  Foot  in  a  Diftance  of 
twenty  Miles,  will  render  this  a  very  ufeful  Inftrument, 


IV-  Intefiinum  TarturienSj  feu  Cafus  oppido  rarus  de 
cranio  *(sr  cofiis  Fcstus  per  anum  ejeSlis^  defcriptus 
a  Johannc  Lindeftoipe,  M.  2).  ^  ^g.  CoU 
leg.  Medic.  Stockholmenjis  Jjfejfore.  Ex  Aelis 
LiterarHs  SnecUy  An.   1713.     Trimeftr.  i . 

TOhoHMsHeplius^  M.  D.  &  Weftro^Gk>thia5  Medi- 
J  cus  provincialis,  Vir  fane  dodiffimus,  &  Hiftorias 

Naturalis,  ut  Pliniana  utar  phrali,  peculiariter  curiofu?, 
fcripfitad  meScaris  d^ao  Sept.  prasterlapfi  anni,  tranf- 
mifitqueliteras  ©•  Bernhardt  Shiever^  Chirurgi  rau- 
nere  ningentis  in  Legionc  Rofenftierniana,  adMagiftrum 
Equitum  Nobiliflimum  ®.  Cederberg  perfcriptas,  in 
quibus  refert  cafum,  in  hifce  fane  terris  rariflimum, 
quod  mulier  quadam,  poftquam  per  feptem  menfes  gra- 
vida fuiflet,  evanefcente  tumore  omni  abdominis,  per  a- 
nura  peperit  cranii  humani  particulam,  duafque  coftas. 
Sed  cum  multa  defiderari  viderentur,  quae  lucem  fbene-^ 
rari  poflent  tarn  miro  phxnomeno,  dignum  putavi,  a- 
micifli^T^um  Hejfelium  per  literas  denuo  compellare,  vel- 
let  ulterius  in  eam  rem  inquircre,  mihique  communi- 
cate, quo  poffem  tam  mirandam  rem  ceteris  meis  infe- 

rere 
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rere  obfervationibus,  quas  prclo  paratas  dudum  habco. 
Quod  &  faftum  eft.  Chirurgi  vero  relatio,  ex  Ger- 
manico  in  Latinum  tranflata,  (ic  fe  habet : 

•'  Uxor  Laurentii  Skallrotb,  Paftoris  in  OEJiad, 
••  Territorii-/^/&/f  diai,ditionisElfsburgen(is,2Btatis  41. 
**  quatuor  vero  annos  nupta,  A.  1710,  menfe  Julio,  in- 
gravidatur,  fruftumque  fert  per  feptem  raenfes,  vifis 
tamen  interdum  paucis  menftruis,  fed  fperans,  jufto 
demum  tempore  6c  port  decimi  inenfis  faftidia,  pulcra 
•'•  prole  parentem  fe  futuram.  Pr^eterlapfo  hoc  tem- 
*'  pore,  evanefcere  tumorem  fcntir,  remanente  folum- 
'*  modo  preffione  quadam  in  latere  dextro.  Poft  men- 
*^  fern  rurfus  fit  gravida,  peperitque  filiam,  fed  mortu- 
am  juftae  magnitudini?,  in  Decembri  A.  1711.  Ex 
quo  tempore  lefto  adfigitur  in  menfem  ufque  Junii 
hujus  anni.  Menfe  vero  Mail,  cum  alvum  levaret 
aliquando,  anus  ipli  tarn  dolere,  ut  ipfuminteftinum 
reftum  omnino  excidere  crederet :  duobus  ergo  digi- 
tis  praetentans  &  fe  juvare  volens,  extrahit  cranii 
partem,  mas;nitudine  nummi  Coronae  Svethicae  (vul- 
'^  go  dubbel  Carolin)  \  repertis  deinde  in  fella  duabus 
^*  coftis,  5c  poft  14  dies  abeuntibus  eadem  viareiiquis 
^*  oflibus,  colore  excrementitio,  quae  &  ipfe  vidi,  5c 
"  manu  mea  contreftavi.  Maritus,  uxor  ipfa,  &  ejus 
"  foror,  alia  non  via  exiiffe  haec  offa  mihi  fanfte  adfir- 
'*  marunt,  incredulo  licet,  6c  contra  ordinem  nature 
"  haec  fieri  non  polle,  ftrenue  defendenti.  Bene  nunc 
valet,  domefticis  apta  curis,  triumque  mater  libero- 
rum,  qui  adhuc  in  vivis  funt:  menftruis  quoque  na- 
"  turaliter  fe  habentibus.**  Ahlingsdhs  die  28  Odo- 
bris  A,  17x2. 

Exercuit  jam  dudum,  &  exercebit,  ni  fallor,  hie  ca- 
fus  Medicorum  ingenia,  in  diverfas  forte  abeuntium 
fententias.  Si  enim  foetus  in  ipfo  conceptus  fuillet  ute- 
ro,  ibique  adcreviflcr,  non  nifi  per   ruptum  uterum, 
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ruptumque  inteftinum  egredi  potuiflfer.  Sedauomodo 
tantum  vulnus  intra  temporis  tantillinn  fuiflet  i(anabilc> 
Oifeas  aliquando  foetus  particulas  per  apoftema  proru- 
pifle,  res  fatis  clara  eft  •,  interdum  per  umbilicuir,  quod 
vidit  Albucafis,  Chirurg.  Lib.  x.  cap.  76.  &  Mar- 
cellus  Donatus  Hift.  Med.  Mir  ah.  Lib.  4.  cap.  x%.p. 
m.  438,  439  \  interdum  per  Hypogaftrium,  ut  fcribir 
ad  Segerum  Wepferus  •,  interdum  quoque,  uti  nunc  rc- 
fertur,  per  inteftinum  reftum,  (icut  annotavere  Marfili- 
us  Cognatus,  Var.  Ohf.  Lib.  4.  cap.  9,  &  Job,  Langiu?, 
Epift.  Med.  Lib.  x.  Ep.  39./.  m.  739.  vir  fane  doc- 
tiflimus  &C  candidus.  * 

Rumpi  quoque  parietes  uteris  infantemque  in  abdo* 
men  extrudi,  vel  totum,  vel  quoad  partes,  teftes  fuerc 
oculati,  Hiidanus  Ob/^  64.  Cent.  L  Veflingius  Sjn- 
tagm.  Anat.  cap.  y.  Sc  Job.  Cafp.  Faufius  in  Epitaphio 
Elifabetbae  Treipfenning,  Petri  Gilfeldii  uxoris,  quai 
foetum  mafculum  non  in  mundum,  fed  in  femet  ipfam, 
rupto  utero,  edidit  ^  Heidelbergse  1657.  Conf,  Bohnius 
Circul.  Anat.  Trogymnajm^  I.  p.  m.  20.  &  ii 

}^Urqu3ivAus  Empir.  Traif.  p.  304.  3Cjr*  vidit  mo- 
km  in  vafis  fpermaticis  Catharinas  Zarthin  juxta  uteri 
fundum  genitao).  £t  Riolanus  Lib.  7.  Antropograph. 
cap.  35'.  quatuor  producit  exerapla  foetuum  ex  fubis 
Faliopianis  exfcctorum.  In  quam  fententiam  multis  ar- 
gumentis  ivit  Celcberrimus  Thomas  Bartholinus  in  £. 
pijiola  ad  Horftium,  &;  Antonius  Deufingius,  Profeflbt 
dim  Academiae  GroningenGs.  Haervasus  pr^terea  de 
Gener.  Animal.  Exerc.  65.  animantia  vivipara,  non  in 
utero,  fed  in  cornubus  concipere,  ac  uterum  ipfis  pro- 
pyiajum  efle,  tubas  vero  muliebres,  cornubus  aiiorum 


**  Conferri  meretur  Hift^in  d*  un  Faettts  humain  tire  dm  vtntr^  dt  fa  mtn 
par  Ufondemtnt  par  Monf.  UTTRE,  inferta  Commeatariis  Reg,  Academix 
Scientiarum  Anni  1701.  p.  234.  f^.  edit.  PariC 
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animalium  proportione,  (itu,  connexione,  amplirudinc, 
fimilitudine,  perforatione  &  officio,  reipondere  teftatur. 
Ita  ut  nullum  fit  dubium,  fcEtum  extra  uterum  in  tub.i 
gcnerari  polle,  ibique  grandefcere,  hinc  in  abdomen  de- 
labi,  &  qua  data  porta  excerni ;  quamvis  hoc  negeni 
Guido  Patinus,  Conringius,  aliique. 

Taceo  nunc  Lithopaedion  Senonenfe,  a  Columba 
Chatry,  Sartoris  uxore,  per  x8  annos  utero  circumla- 
tum,  ^  quo  nunc  Regium  Mufasum  Hafnienfe  gaudet : 
nominafle  faltem  contentus  Foetum  Muflipontanum  Tont. 
a  Moujfon. )  extra  uterum  inventura,  femihpideum, 
ab  lllullriflimo  AngliasCancellario  Kenelmo  Digbxo  a- 
pud  Pharmacopa^um  Barbilottum,  aliifque  olim  vifuir, 
&  publica  Diflertatione  in  Academia  Dolnna,  fub  Prar- 
fidio  Stephani  Wilier,  ventilatum ;  quae  omnia  prolixi- 
us  apud  Strauflium  de  Fietu  MuJJifontano  legi  polfunr. 
Namque  quod  Pentzius,  Fehrius  &  Academia  tum  pu- 
tabat  Altdorfina,  non  foetum,  fed  fororcn  fuiife,  a 
phantafia  matris  olim  gravidas  progenitam,  nihil  mo- 
ror. 


"*  Non  ira  pridem  GKOKG.  TRIDER.  ORTH  RatiTp.  hiftorium  exhibiiic 
rmtui  in  utercwA'trnc  per  XLVI  annos  dettnti^  in  Diflerc.  Inaugur.  (vb  prar. 
(idio  RHdolfiJuioh  CAmcrarH  habira  Tubings,  1710. 
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V.  ObferVatio  circa  Lumen  Sorcale  d.  20.  Sept. 
An.  \7^7*  ^/'o/?e  Upfal.  Ter  E.J.  Burman. 
Ex  Jfiis  Liter.  SuecU  Jn.  1724.  Trimejlr.  3. 

CHafmata,  uti  vocantur,  coeli,  quse  alias  horizontalc 
lumen  6c  aurora  feptentrionalis  audiunr,  Suethice 
Nord-skjen,  Nord  l/us,  Nordblyfs^  Nordbtdfs,  Ldt^ 
terskJeHy  Lyffnor^  &c.  illas,  vulgi  judicio,  acie?,  feu 
exercituum  prxlbruinque  idcx,  Nletcoron  in  regionibus 
noftris  aliifque  Polo  vicinioribuf,  illuftrc  fane  &  fre- 
quens  (frequentius  hodie  quam  dim  nobis  aetata  pro- 
vfftiores  perfuadere  volunt)  jufta  cum  diligentia  faepius 
obfervavimus.  Obfervationes  omnes  rccenfere  longum  ; 
in  publicum  cdere,citra  chalcographi  opem,  vel  impofll- 
bile  vel  fruftra  effer.  Sed  ferturalicubi  Virum  Mathc- 
matica  doftrinaatqueexpericntia  chriflimum  phasnomc- 
ni  hujus  hiftoriam'parare:  quod  fi  rem  ipfi  gratam  nqs 
praeftituros  conftaret,  fingulas  rite  delineatas  defcriptaf- 
que  ipfi  lubentes  communicaremus.  Communicabimus 
tamen  interim  unicum,  quod  A.  1717.  d.  20.  Seprem- 
bris  in  nodurno  itinere  accuratius  confiderare  licuif,  Sc 
cujus  rarior  plancque  fingularis  facies  conjeclunm  dcna- 
tura  phaenomeni  paraftarica  eruditorum  examiniaccura- 
tiori  heic  fubjiciendi  anfam  dedir. 

Erant  folito  plures  phafmatum  horuncce  traftuf,  ar- 
cus  nimirum  albicantes  6c  reliquo  ca3lo  (fercno  utiquc 
ac  tranquillo)  lucidiore?,  quatuor  ad  minimum  aut  trcs, 
iTiediocribus  tenebrarum  intervallis  diftinfti^  &:  unus 
fupra  alterum  pofiti.  Quod  autcm  rariflimum  adfpec- 
tuque  jucunduir,  didorum  arcuum  diftantiae  fub  ipfa 
Cynofura  maxima^  (infra  quatn  fupremus  quidem  ultra 
viginti  &  fex  gradus  non  conliftebat,  quippe  per  quern 
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ftella  UrGe  majoris  Dubbe  leviter  fubinde  tranfparebat) 
verfus  horizontem  iKrinque  fenfim  decrefcebant,  doneo 
illi  tandem  in  ipfis  orienris  occidentifque  cardinibus  Inu- 
tuo  fefe  interfecarenr,  haud  fecus  quam  in  artificiali 
globo  Meridiani  ad  Polos  iEquatoris  convergcre  cernun- 
tur.  Candidi  ifti  arcus  feu  femicirculi  maximam  par- 
tem ex  ftriis  diftinclis  ex  ad  horizontem  normalibus 
conftabanr,  praefertim  in  fummitate,  vel  fub  ipfo  fep- 
tentrione  ^  ad  latera  lux  debilior  confpiciebatur  ac  fub- 
obfcura. 

Striarum  geminus  erat  motus,  horizontalis  unus,  al- 
ter perpendicular  is  :  hie  minor  longe  &  tardior,  ut  vix 
circularem  arcuum  formam  turbaret ;  ille  varius  fimul 
atque  celerrimus,  ab  oriente  in  occidentem,  6c  retro. 
Quoties  autem  Hnx  plures  (quod  faepius  accidebat)  a 
contrariis  venienies  plagis  fibi  invicem  occurrebant,  five 
id  in  medio  arcu,  five  alibi  fieret  ^  toties,  quafi  ex  ilia 
radiorum  mixtura  feu  multiplici  interfeftione  proveni- 
ens  colorum  pulcherrima  apparebat  varietas,  8c  quidem 
ordinc  prorfus  eodem  atque  in  prifmate  vitreo,  explica- 
tis  folique  obverfis  avium  minorum  pennis,  aliifve  cor- 
poribus  fimilibus  colores  produci  folent. 

Hinc  vero  dari  occafio  poterit  adhuc  de  Opticis  phas- 
nomeni  rationibus,  cum  Cartefio  in  de  Meteoris 
Caf.  VII., S'  1 8.  cogitandi^  fed  neque  tamen  ideofub- 
tiliori  materia^  fulphureas  in  regionc  aeris  inferiori  ac- 
cenfaj  omnem  denegari  pofTe  locum  exiftimamus.  Ipfi 
cnim  alias  faepius,  praefertim  in  chafmate  A.  1716.  d.  17. 
Martii  heic  longe  illiiftriori  quam  in  Anglia,  Gallia, 
Germania,  alibi,  per  totam  noftem  vifo,  colores  mulro 
plures,  necnon  fufurros  &  fibilos,  quales  excitari  a  fo- 
cali  iiaramafolent,  obfervavimus.  Forfan  autem  duo 
diverfa  ftatuere  luminis  borealis  genera  oporret :  unum 
meteoron  igneum  ab  eflluviis  £c  exhalationibus ;  aire- 
rum  mere  paraftaticum,  ex  diverfimoda  folarium  radio- 
rum 
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rum  refradione  8c  reflexione,  five  in  glacialibus  qui- 
bufdam  lamellis,  ftellulifve  atmofphxne  regionem  ex- 
celfiorem  occupantibus  fada,  five  etiam  in  maribus  qui- 
bufdUm  ad  feptentrionem,  indeque  nobis  ex  nubibus 
comraunicata,  ortum.  Certe  pofterius  fingulari  expe- 
rimento  illuftrari  pofTe  videtur,  quod  occafione  jam  de- 
fcripti  phafmatis  (cui  tamenfiraile  vidimus  A.  1716.  in 
Februario  hora  vefpertina  9.  ex  duobus  ejufmodi  arcu- 
bus  femicircularibuSy  fed  minus  ftriatis  8c  fupra  borea- 
lem  horizontis  plagam  elevatioribus,  conftans)  inventum 
faftumque,  hue  redit. 

Si  lamina  fumatur  ftannea  longitudinis  latitudinifque 
arbitrarise,  eademque  acuto  &  fortiori  cultro,  unodudlu 
fecundum  longitudinem  univerfam,  donee  tota  ftriata 
fada  fiierit,  rafa,  manu  ita  teneatur,  ut  ejus  planum 
cum  lucerne  candela  Scobfcuro  pariete  tabulave  asquales 
faciat  angulos  j  deinde  autem  variis  modis  incurvetur 
&  torqueatur,  ipfam  nunc  concavam  nunc  convexam 
parieti  vel  tabulae  obvertendo,  tardius  ad  lubitum  aut 
celerius:  phafmata  fupra  recenfitis  admodum  fimilia 
fpeftaculo  non  injucundo  repraefentabuntur. 

Quid  fi  utriu^ue  generis  lumen  forte  aliquando  una 
cxiftere,  atque  unum  cum  altero  coincidere  dicamus, 
ut  neutrum  alterius  cauffa  fit  aut  cfFeclus,  fed  ambo  ad 
noftem  illuminandam  terroremque  fpedatotibus  incuti- 
endum  concurrant?  Quemadmodum  enim  fx^piflime 
quidem  lumen  horizontale,  Zonas  videlicet  candentes, 
nunc  nudas(imo  per  ipfum  fere  Zenith  tranfeuntes,  quas 
cumGalaxia,  utut  non  parum  latiori,  ob  fimilitudinem 
valgus  confundere  folet)  nunc  columnis,  pyramidibus 
inverfis  aliifque  figuris  variis  ftipatas,  fed  citra  omne 
acris,  ut  ita  dicam,  incendium  ^  ita  nee  raro  hoc  fine  iU 
lis  vol  antecedentibus  vel  concomitantibus,  apparent iis 
diftinfte  notatis,  vidimus :  quamvis  etiam  c  regione 
quadam  coeli,  nude  primum  candente,  tandem  ferven- 
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tifllmas  faces,  five  per  foils  radios  in  glacialibus  Occani 
partibus,  ecu  in  fpeculis  quibufdam'caufticis,  reflexes, 
live  alio  quocunque  modo  accenfas,  ad  Zenith  &  fuper 
totum  nonnunquara  liemifphaBrium  evohfle  fatendum 
fit. 

Sed  quia  genuinas  verafque  phaenomeni  hujus  admi- 
randi  cauflas  vix  cgiquam  certo  invenire  prius  licet^ 
quam  plurimarum  in  diverfis  terrae  locis  uni  habitarum 
obfervationuin  rite  inftitui  queat  comparatio  ^  unde 
ante  omnia  conftet,  num  lumen  iftud  in  remotioribus 
ctiam  locis  fub  eodem  altitudinis  angulo  confpiciatur  ^ 
num  quod  heic  horizonti  parallelum,  alibi  verticale  (it, 
6c  id  genus  alia  ^  verbo,  utrum  unus  idemque  fitarcus 
qui  in  diverfis  locis  confpicitur,  an  quemadmodum  in 
Iride,  ita  qucque  heic,  quot  in  terra  fpeftatores,  tot  ar- 
cus  in  coefo :  Enixe  proinde  omnes  in  univerfum  at* 
que  fingulos  rogamus,  quibus  rerum  naturalium  in  ali- 
quo  pretio  eft  fcientia,  velint  ubicunque  terrarum,  max  • 
ime  vero  in  regionibus  borealioribus,  boreali  huic  lumi- 
ni  quoad  omnes  circumftantias  obfervando  quam  dili- 
gentiflime  invigilare,  fuaque  obfervata  quantocyus 
cum  publico  vel  faltem  nobifcum  communicare,  gra- 
tiam  ab  erudito  orbe  fane  maximam  merituri.  Nos  a- 
lia  occafionc  quafdam  regulas  feu  harum  obfervationum 
normam  S^^xemplar  dabimus,  parati  interim  dc  ipfi  a- 
liorum  monita  grato  excipere  animo,  &  quaenam  judi- 
caverit  quifquepotiora  hujus  negotii  momenta,  fieri  cer- 
tiores. 


Vl  Ba . 
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VI.  (Barometri  novi  defcriptioy  a  D.  G.  Fahren- 
heit, (!(.  S.  S. 

IN  recenfione  experiraentorum  nonnullorura  circa  c- 
bullitionem  quorundam  liquorum  a  me  ft^itoram 
inentioncm  feci,  gradum  caloris  aquae  ebullientis  ter- 
raino  tunc  memorato,  iii  nempe  graduum  coerced  5 
poftea  variis  obfervationibus  atque  cxperimentis  edoftus 
iuin  terra inum  hunc,  manente  eadem  atraofphasjrae  gri- 
vitate,  fatis  fixum  die,  fed  variante  gravitate  atmofphae- 
TX  hunce  terminum  quoque  diverfimode  variari  pofle, 
Experimenta  in  hunc  fcopum  jam  fafta  nunc  quidem 
traderem,  fed  quoniam  adhuc  de  certiscircumftantiis  e- 
doftusefrevelim,hinc  recenfionem  illorum  ufque  in  ali- 
ud  tempusreponam,  &  interca  folummodo  thermometri 
alicujus  mentionem  faciam,  quod  forfitan  fi  non  magis, 
tamen  aeque  idoneum  erit  ad  explorandam  atmofphasr^ 
gravitatem,  quam  barometrum.  Hujus  delineatio  in  Fi- 
guraVIlLeft  appofita. 

Cylindro  A  B  anneftitur  tubus  B  C,  cui  additur  glo- 
bulus oblongus  C  D,  &  huic  tubulus  gracillimo  fora- 
mine  pracditus  D  E.  Cyiindrus  liquore  quodam,  qui 
calorem  aqujs  ebullientis  perferre  poteft,  replebitur.  in 
tubuloBC,  gradus  caloris  in  aere  obvii  menfurabuntur 
opefcalaj  aftixa?^  r.  Si  autcm  thermomerrum  hocce  aquae 
bullienti  imponatur,  liquor  thermometri  non  folum  glo- 
bulum  CD  implebit,  fed  etiam  ufque  ad  terra inos  varios 
tubuli  D  E  ailurger,  fecundum  gradum  cilori?,  quem 
aqua  tempore  expcrimcnti  a  gravitate  atmofphxrae  ac- 
quifitura  eft.  Ita,  (i,  exempli  gratia,  tempore  experi- 
menti  altitudo  mercurii  in  barometro  fit  a8  pollicura 
Londincnfium,  liquor  in  hocce  thermometro  attinget 

infi- 
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infimum  locum  in  tubulo  D  E  ^  Si  vero  gravitas  at- 
mofphasrae  aequipoUeat  altitudini  mercurii  triginta  & 
unius  pollicum,  liquor  a  calore  aqu«  ebullientis  ufque 
ad  locum  fupremum  tubuli  D  E  attolletur,  termini  va- 
rii  autem  caloris  aquae  ebullientis  non  gradibus,  fed  il- 
lorum  loco  numeris  digitoruni,  quibus  altitudo  mercu- 
rii in  barometris  vulgo  menfuratur,  ope  nempe  fcalae  ad- 
ditae  de  denotabuntur« 


VII.  Oh/erVatio  Lumris  Eclipfis  habiu  Ulyflfipone 
inTalatio  <I(eg'to  Die  i.  Novembris  1724.  A 
(P?.  Joanne  Baptifta  Carbone,  8c  Dominico 
CapafTo,  Soc.  Jeju.  Communicante  Excellentij[Jt^ 
mo  DominOj  D^^  de  Galvaon,  Commendatore 
Villae  Mcam  &  Francx,  Equ.  Oni  Chrijl. 
Legato  Sercnijf.  f^g.  Portugal!,  ad  SereniJJ. 
^gem  Magn,  Britan.  5.  (/(.  5. 

Olifervavimus  banc  Eclipfim  Tclcfcopiis,  altero  qui- 
dem  Pedum  Parifinorum  8.  fed  clariffimo,  alte- 
ro 10.  fed  minus  claro :  utroque  tamen  lunares  maculae 
perfecliflime  difcernebantur.  Ad  temporis  dimenfionem 
u(i  diinus  Horologio  ofcillatorio,  vulgo  Tendula^  fatis 
e\afto,  pluribus  ante  diebus  in  ipfo  obfcrvationis  loco 
nrmnto,&  quotidiano  examine  per  meridianam  lineam^ 
ibidem  a  nobis  jamdiu  inventam,  &  pluries  examina- 
ram,  ad  medium  Solis  motuin  quam  proximc  redufto. 
Node  vero  ipfius  Eclipfis  ter  illud  ad  trutinam  revocavi- 
mu9,  ut  ejus  a  vero  tempore  difcordiam  deprehendere- 
yrdiT.  Primo  in  tninlitu  Fumabnntis  per  >Ieridianum, 
Hor.  8.  M.  17.  Sec.  18.  Secundoin  tnnfitu  Rige/(c\i 
'Tedis  Lucidi  Oriovis^  flor.  2.M.  af.  Sec,  21,    Ter- 


tio  - 
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tio  in  tranfitu  Sirih  Hor.  4.  M.  7.  Sec  40.  (Afcenfi- 
ones  refta  deduftas  funt  ex  Tabulis  Hirianis.)  Inveni 
mus  autem  Horologium  tardius  incedcre  fecundis  tan- 
turn  7.  quae  jam  addita  funt  momento  Obfervationis 
mox  apponendae. 

A  Solis  Occafu  ufque  ad  Mediam  Nodem  Nubes 
ac  Pluviae  QElum  nobis  identidem  adiraebanr.  Ventus 
tamen  fub  horam  1.  illud  nobis  fatis  claruin  reftituir, 
eoque  u(i  fumus  ad  horam  prope  tertiam. 
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if 
16 

2 

c 

39 

2 

I 

10 

2 

6 

zx 

2 
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2 

10 

29 

2 

II 

28 

2 

"3 

32 

2 

2 

IS 
18 
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2 

2 

ao 

7 

2 

21 

S 

2 

23 

8 

2 
2 

27 
31 

49 
5<5 

2 

34 

37 

2 

37 

17 

Penumbra  incipit  elTe  fenfibills 

fit  fpiflior 

fit  fpifliflima 
Umbra  incipit 

Difcus  LunsB  apparet  deficiens 
Umbra  pertingit  ad  jirijiarcbum 
Pertingitad  Tlatonem 

Artftarchus  totus  in  Umbra 

Ar  chit  as 

Arifioteles 

Titheas 

GaliUus 

Umbra  ad  littus  Orientale  Maris  JV. 

renitatis 
Endymion  immergitur  totus 
Copernicus  incipit  immergi 

totus  in  Umbra 
ToJJidonius  incipit 

totus  iatet 
Ric dolus  incipit 
Umbra  pervenit  zdGrimaUum 
Ad  Litus  Boreale  Maris  Qrijium 
Troclus  immergitur 

Hor. 


(    182    ) 

Hon      '      '' 

X     40      o    Nuhes  fupervenit,  qua  Lnnam  om* 

fiino   tegit,   diuque  videtur  dura 
tura. 

3     25      o     Nubes  difcedit.    JamautemexVm^ 

kra  emerferunt 

Grimaldusy 

Ricciolus^ 

Keflerus^ 

Galilaus. 
3     29       ^     ^rijlarchus  exwcrgit 
3     30     30     C?/^r;//V«j  incipit  emergere 
3     31     34  ^otus  extra  Umbram 

3     39     18     y/VA^^j  emergit 
3     47     46     Timocharis 
3     54     57     Archimedes 
3     5-7     18     y/^/^  incipit  cmer}[cre 

3  58     59  cmergittotnliier 
420    Nubecula  tterttm  LtmA  a/pe&um  no* 

bis  adimit. 

4  (5       o     Jam  Luna  rejiituitur 

4       8     i>     Ariftotelis  totalis  emcrllo 

Nubeculis  identidem  Luuam     occu- 

fantibus^    reliquarum    macularum 

emerfiones  exahe  obfervari  neque- 

unt. 

4     20     36^    Finis  Eclipfis,  tardius  fortajfe  vifus 

ob  tenuem  valorem  interpojitum 
4     16       o     Definit  Penumbra  fpifiior 
4180    Ddinit  Penumbra  fenfibilis. 


Peca- 


(   i83  ) 

Peailiari  profefto  cura,  ac  ea  qua  fieri  potuit  diligcn- 
tia,  Eclip(im  banc  obfervare  conati  fuinus^  non  modo 
ur  noftri  muneris  partes  pro  modulo  ncflro  impleremus, 
quippe  Mathefi,  ac  prascipue  Aflronomicisobfervationi- 
bus  hie  addifti,  verum  etiaiD,  ut  Serenifiimi  Regis  in- 
genio  pleeius,  ut  par  erat,  indulgeremus.  Valde  enim 
Ipfc  in  hujufmodiobfervationibusdeleftatur,  adeafque 
perfefte  inftituendas,  copiofam  nobis  Inftrumentorum 
fupelleftilera,  iiiunificentia  vere  Regia.  fuppeciicavir. 
Neque  vero  aut  iildem  obfeivationibus  iniereirc,  auc 
Cbfervatorem  fe  nobis  identidein  adjungerededignatur^ 
illud  unice  femper  folicitus,  ne,  vel  minimum,  a  redi- 
tudine  aberretur.  Hoc  igiiur  adi  ftimulo  nee  diligen- 
tias  pepercimu?,  nee  hbori,  quo  tanti  Principis  ingenio 
baec  noftra  obfervatio  refpoiiderer.  Accefiic  6c  alia  qua 
dudum  tcnebamur  cura,novis  ac  clarioribusconfirmandi 
argumentis  hujufce  Urbis  Longicudinem,  vel  certe  e- 
jufdem  cum  prcecipuis  Europae  MeridianisdifFerentiam  ^ 
itemque  explorandi,  an  aliorum  Tabul*  Aftronouiiea, 
ad  hunc  Meridianum  reduftse  per  inventas  hadtenus  dif- 
ferentia?, perfefte  Cojlo  congruerent  >  Ex  quo  enan  U- 
lyfliponem  pervenimus, ubi  jam  alterum  egimus  annum, 
nulla  contigerat  Lunae  Eclipfis  fupra  noftrum  Horizon- 
tern  confpicua.  Dax  vero  folare?,  altera  Die 8.  Decem- 
bris  anni  1722.  altera  22.  Maii  labentis  anni,  oppofitis 
undique  nubibus,  obfervari  nullatenus  potuere.  Jam 
autem  repetitis  hocbiennio  obfervationibus  tum  Immer- 
fionum,  tum  Emerfionum  Intimi  Jovis  Satellitis,  proxi- 
me  deprehenderamus,  faltem  qubad  minuta  prima, 
difFerentiam  inter  hujufce  Urbis,  feu  verius  hujufce 
Regii  Pal'itii,  ac  Regii  Parifienfis  Obfervatorii  Meridia- 
nos;  minuti  nempe  horaria  48  (mox  ubi  receperimus 
obfervationes  habitas  in  eodcm  Obfervatorio,  deprehen- 
dere  poterimus  &  fecunda,  quas  hie  diligenter  notavi- 
mus.)  Hac  igitur  ufi  differentia  pragfentem  Eclipfim  An- 
Vol.  XXXIIL  D  d  puta- 
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putavimus  ex  Tabulis  Hirianis.  Turn  autem  mihi, 
turn  P.  T^ominico  Cafajfo  eadem  quantitas,  idemque 
pene  temporis  momentum  pro  Initio,  Medio,  ac  Fine 
Eclipfeos  prodiit :  Mihi  nempe  Init.  Hor.  i.  m.  48,  fee. 
4.  Medium,  Hor.  3.  m.  3.  fee.  59.  Fini*?,  Hor.  4,  m.  19. 
fee.  54.  Illi  vero,  Init.  Hor.  i.  m.  48.  fcc.*'o.  Med. 
Hor.  3.  m.  3.  fee.  58.  Fin.  Hor.  4.  in.  19.  fee.  55. 
Quantitas  utrique  digit.  6.  min.  5*3.  Sufficiens  proinde 
argumentum  erat,  quod  refte  Tabulis  uterque  ufus  ef* 
fet  \  atque  illud  unice  expeftandum,  ut  Coelum  pariter 
fupputationibus  refponderet.  Quamquam  ex  nonnullis 
Ephemeridibus  aliterfuturum  deduceb^tur.  At  revera 
quam  proxime  refpondit  (negledis  fciiicet  tantum  fe- 
cundis)  ut  ex  ipfa  patet  obfervatione. 

Fateor  tamen  nee  me  multum  fidcre  hujufmodi  ob- 
fervationibus  Lunarium  Eclipfiura,  quod  attinet  ad  fe* 
cunda  definienda.  Adeo  enim  male  terminata  apparet 
terreftris  umbra,  ut  ejus  ac  fpiffioris  penumbras  confinia 
illico  difcernere  difficile  admodum  videatur.  Hinc  non 
abs  re  fore  putaverim  nonnuUas  hie  fubtexere  obferva- 
tiones  Immerfionum  atque  Emerfionum  Intimi  Jovis 
Satellitis,  ex  iis,  qu2B  praefertim  hoc  anno  habuimus ; 
nam  raultas  praeteriti  anni  in  promptu  non  habeo.  Duas 
tantum  memini,  &  alibi  etiam  adnotatas  invenio,  qui- 
bus  fciiicet  ufus  eft  CI.  V.  &C  Illuftrilf.  Dominus  Franc. 
Blanchinus^  ad  determinandam  difFerentiam  inter  Me- 
ridianos  Ulyfliponenfem,  ac  Urbinenfem.  Hasigitur 
tantum  ex  prasterito  anno  fubneftam. 


Obfer- 
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Objei^ationes  Intmerfionunij  at  Emerfionum  Intimi 
Jms  Satellitisy  habiu  Ulyffipone  in  ^Jatio  (?{ggw, 
O"  in  CullegioDiyi  Antomi  Soc.  Je/u, 


Regium  *Palatium,  ac  Collegium  funt  in  eadem  om- 
nino  Meridiano.  Omnes  obfirvationts  babita  Jiint 
Tekfcopo  falmor.  rom.  30.  Jojifhi  Camfani. 


1723. 
Emerjones, 

H.    '     '/ 

Diexs.Julii       7  47  0° 
Die7Septera.     8  ai  48 

17x4. 
Immerfiones. 

Die  8  Jun,  i»4»^  a  03  28 
Die  IS  3  5<^  27 


/f 


H. 

Die  30  a  08  $1 

Emerfib/tes. 
Die  a  Sept.  9  36  57 


Die  9 
Die  a  5" 
Die  4  Odob. 
Die  18 


II  34  i6 

9  S9  *» 

6  x6  44 

10  XI   xo 


I 


Die  3  Novemb.  8  41  30 


D  d  a 


vm. 
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VIIL  Meridianorum  Ulyfliponcnfis,  Parifienfis  O* 
Londinenfis  dtjferentia^  ex  Uteris  Clarijfmi  Do- 
ciiJJJmique  Vtri^  <^l;erend.  Tatr.  Johannis  Ba- 
pcidx  Carbone  Soc.Jef.  ad  Ifaacum  Sequeyra 
Samuda  M.  D.  CoU.  Med.  Land.  Lie.  S.  (2(.  5. 

lUud  advertere  juvaf,  difFerentiam  inter  hunc  meri- 
diaijum,  ac  Parifienfem.  minorem  jam  inventam,  ac  nos 
antea  patab^mus  ^  non  quidem  novis  obfervationibus 
hie  habitif,  fed  iifdem  cum  Parificnfibu?,  quas  inodo 
accepimu?,  conlparatis.  Npllas  antehac  acceperainu^^ 
unde  diftam  difFerentiam  deprehendcr^  certo  pofTemus  ^ 
fed  noftras  obfervationes  unice  contuleramus  cum  fup- 
putationibus  'Aomm  Lieutaud^meriii'inoF^Lvi^ienG.  ac- 
commodatif,  in  fuo  libello,  quem  Connoijfance  des 
Tenths  infcribit,  &  quotannis,  Academiae  rec;iae  jalTu,  in 
lucem  edit.  Atni'nium  a  veroaberrareiliasdigiiovimus, 
prascipue,  qua?  ad  immerfione?,  atque  emerfiones  intimi 
jDvis  fatellitis  fpeclant.  Ipfai  enim  obfervationes  habitre 
in  Obfervatorio  regio,  modo  duobu?,  modo  tribu?,  modo 
ctiam  4  minuti?,  ab  iiiis  diHentiunr.  En  tibi  compira- 
tionem  noftrae  obfervationis  lunaris  Eciipfis,  cum  ob- 
fervatione  Parifienli,  ab  ipfo  Maraldo  obfervatore,  &  re- 
gio  aftronomo  fafta  ^  cui  etiam  apponam  comparationes 
immerfionum  atque  emerfionum,  quae  utrobique  fue- 
runt  obfervatas :  omnia  genuino  idiomate,  quo  fuerunt 
ad  me  miff),  Parifiis. 


Com^ 
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Comparalfon  des  Obfervations  de  /'  Eclipfe  de  Lune 
du  I  Novembre  17x4,  faites  a  Lisbone^  f$  a 
Tarts. 

Quoyque  dans  cette  eclipfe,  1* ombre  de  la  Lune  n* 
ait  point  paru  termince  a  Lisbone,  ny  a  Paris,  ce  qui  a 
rendu  la  determination  de  ces  phafes  plus  difficiles^ 
cependant  la  plus  part  des  obfervations  s*  accordent  fi 
bien  enfemble,  que  nous  avous  cru  devoir  faire  la  com- 
paraifon  des  phafes  principals,  qui  paroiflfent  avoir  etc 
obfervces  avec  le  plus  d'eKviftitude,  pour  en  determiner 
la  difference  des  meridiens  entre  Lisbone,  &  Paris. 


Hor. 

/ 

// 

I 

47 

AS 

X 

33 

30 

4? 

4f 

X 

0 

16 

X 

46 

If 

4f 

59 

3 

II 

x8 

3 

56 

ao 

44 

52. 

X 

34 

37 

3 

10 

30 

45 

53 

3 

37 

17 

3 

23 

30 

46 

13 

Commencement  a  Lisbone 

a  Paris 

Difference  des  meridiens  entre  Lisbone 

&  Paris 
L'ombre.a  Ariftarque  a  Lisbone 
a  Paris 
Difference 

a  Lisbone  Tombre  a  Galilee 
a  Paris 
Difference 
a  Lisbone  Tombre  au  bord  feptentrio- 

nal  de  la  mer  Cafpiene 
a  Paris 
Difference 

a  Lisbone  Tombre  a  Proclus 
a  Paris 
Difference 

Hor. 
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i         fi 


Hor. 

^     319  !L  a  Lisbon6  Ariftarquc  fort  de  rombrc 

4     14  30  a  Paris 

4y  28  Difference 

3  31  34  ToutCopernic  efthorsde  Tombre  a 

Lisbone 

4  17     fo    a  Paris 
46     16    Difference 

3  47     46    Timocharis  eft    forti  dc  Tombre    a 

Lisbone 

4  33     34    a  P^ris 
45'    48    Difference 

3  fS     59    Platon  eft  entierement  hors  de  V  om- 

bre a  Lisbone 

4  44     33     a  Paris 
4^     94    Difference 
ao     36    Fin  de  V  eclipfe  a  Lisbone 

I       6     30    a  Paris 
45     54    Difference 


4 


Suivant  ces  obfervations  la  durce  de  T  eclipfe  a  Lif- 
bone  a cte de  x^  32 /  51^'  plus  petite  feulement  de  9  fe- 
condes  qu'ellc  n'a  etc  obfervce  a  Paris,  &  la  difference 
des  meridiens,  qui  refulte  des  obfervations  du  commen- 
cement &  de  la  fin  eft  de  45^  50^^^  ce  qui  s'approche 
beaacoup  de  ce  qui  refulte  de  la  comparaifon  des  autres 
taches  obfervees  a  Lisbone,  &  a  Paris. 


Com- 
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Com^aratfon  de  quelques  Obfirvations  des  Satellites 
de  Jupiter  faites  a  Usboney  &  a  Taris. 

Nous  avons  fait  a  robfcrvatoirc  royal  de  Paris  plu- 
fieurs  obfervations  correfpondantes  a  ceiles  qui  nous  ont 
ete  envoyces  de  Lisbone,  eu  voici  la  comparaifon. 

H.   /    If 

Le3oJuin.  1714   a    q  08  51  Immerfion  a  Lisbone 

3  5^4  41  a  Paris 

4y  $0  Difference 

Le  X  Sept.  17x4    a    9  36  57  Emeriion  a  Lisbone 

xo  33  46  a  Paris 

45  49  Difference 

Le  3jrSept*  1734  a  9  59  21  Emerfion  a  Lisbone 

10  4;  Of  a  Paris 

45*  44  Difference 

Le  4  Odobre      a       6  36  44  Emerfion  a  Lisbone 

7  II  58  a  Paris 

45   14  Difference 

L^  plus  part  de  ces  obfervations,  s*  accordent  a  donner 
la  difference  des  meridiens,  entre  Lisbone  5c  Paris  de 
45^/  48^'  d'heure,  ce  qui  s'accorde  avec  route  Texafti- 
tude  que  Ton  peut  efperer,  a  celle  que  I'on  a  determince 
par  Tobfervation  derniere  de  i'eciipfe  de  Lune,  &c. 
Hadenus  dominus  MaraUus^  cujus  obfervationem  lu* 
naris  eclipfeos,  feorfim  tranfcnbere  non  vacat  ^  pluribus 
enim  curis  fura  diftentus. 

Si  vera  eft  praedifti  differentia,  nempe  45 '  48^',  erit 
differentia  inter  hunc  meridianum  Ulyffiponenfem,  5c 
Londini,  3  6' 7'',  quam  mox  coilatis  obfervationibus  in 
utroquc  meridiano  ficiendis,  melius  examinabimus,cer- 
tiufque  deprehendcmus. 


(   »po  ) 


IX.  An  Excretory  VuEl  from  the  Glandula  Re* 
nalis.  ExtraEled  from  the  Giornalc  di  Lite^ 
rati  of  Venice,  for  the  Tear  17^9* 

TH  E  celebrated  Anatomift,  Signor  Anfon  Maria 
Valfalva^  already  known  by  his  noble  Treatife 
2)^  Aure  humana,  has  lately  made  a  confiderable  Dif- 
covery.     He   has  found  the  excretory  Duds   of  the 
Glandula  Renales^  or,   Renes  Succenturiati^  which 
difcharge  themfelves  into  the  Parts  of  Generation  ^  that 
is  to  fay,    into  the  Epididymides  in  Men,    atid  into 
the  Ovaria  in  Women.     He  has  read  a  learned  Dilfer- 
tation  relating  to  this  Difcovery,  before  the  Academy 
of  Sciences  in  Bologna^  in  which  he  undertakes  to  prove^ 
x[\dtt\iOic  Renes  Juccentnriati,2irt  to  be  reckoned  a- 
mong  the  principal  Orgmsof  Generation.     He  is  foon 
to  publilh  it  in  Print,  but  the  Publication  of  the  Cuts 
belonging  to  it,  will  be  retarded,  becaufe  the  engraving 
of  them,  cannot  be  finifli'd  in  fo  fhort  a  lime. 

fFe  have  Jince  learned  the  dijagreeable  News  of 
the^eath  of  this  very  learned  and  inquijitive  Ana* 
tomiji ',  but  J  as  his  Refutation^  and  known  Accuracy 
in  dijfedting^  leaves  no  room  to  doubt  of  the  reality 
of  the  abovemention'd  Difcovery,  we  hope  it  will  be 
frofecuted  by  other  curious  ^Perfons. 


X.Of 
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X.  of  the   Currents  at  the  Streights  Mouth.     !By 
Capt.  -•-'••  Commumcated  by  Dr.  Hudfon. 

CApc  Sfartelj  and  Cape  Trafalgar ^  from  the  weftern 
Ocean,  are  known  to  make  xht  StreightsyioMXb^ 
from  whence  a  Current,  in  the  middle  of  the  Channel 
Cwhich  is  about  five  Leagues  broad)  betwixt  the  Bar- 
bary  and  Sfanijh  Land,  runs,  at  leaft,  two  Miles  each 
Hour,  as  far  as  Ceuta  Point ;  and  there  the  two  Coafts 
opening  about  eighteen  Leagues  diftant  from  each  other, 
the  Current  does  not  run  above  one  Mile  an  Hour, 
and  fo  continues  as  far  as  Cape  de  Gat^  which  is 
feventy  Leagues  up  the  Mediterranean.  Our  Mariners 
obferve  a  Current  to  fet  to  the  weftern  Sea,  or  the  grelt 
Ocean  from  CeUta^  along  the  Barbary  Shore ;  and, 
from  Gibraltar^  along  the  Sfanifh  Shore  j  but  that 
on  the  Barbary  Shore  is  generally  their  common  Rout, 
not  only  as  being  the  frceft  from  Rocks  and  lefs  dange- 
rous, but  by  reafon  that  the  Tide  ismach  ftrcnger,  than 
'it  is  on  the  other  Side,  which  th.^  fjoncr  helps  the  Ships 
out  of  the  iy^r^/^A^j,  which  are  the  nirroweft  betwixt 
the  Points  of  G/^rtf//i^r  and  Ceuta  ^  at  which  hft  Place, 
a  Neck  of  Land  extends  itfelfa  confiderable  Way  into 
the  Sea  ^  and  it's  my  Opinion,  and  that  of  others,  that 
whereas  the  Current  runs,  as  abovefaid,  two  Miles  an 
Hour  againft  this  Neck  of  Land,  the  Water  there  meets 
with.fo  violent  anOppofition  in  its  Courfe,  as  occafions 
it  to  rebound  with  fo  mudi  Force,  th^t  Part  of  it  re- 
turns back  along  the  fame  Coaft,  and  fo  out  of  the 
Streigbts  Mouth  i  which, with  the  fmall  Tideth.it  fets 
out  on  the  Spanijh  Shore,  it's  believ'd,   may  exhauft  a 

confiderable  Part  of  that  Current,  which  ccntinu.!  11  v fets 
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in^tothe  Eaftward,  atthe  Rate  I  have  already  mention'd. 
What  I  look  upon  to  be  very  remarkable,  is  that  in  the 
Year  17  XX,  Monfieur  du  Vaigle^  that  fortunate  and 
generous  Commander  of  the  Privateer  call'd  the  Th(x^ 
nix  of  Marfeilley  giving  Chafe,  near  Cent  a  Point,  to  a 
fDutch  Ship  bound  for  Holland^  he  came  up  with  her 
in  the  middle  of  the  Gut,  or  Str eights^  betwixt  Tariffa 
and  Tangier^  and  there  gave  her  one  Broad-fid  %  which 
direftly  lunk  her,  all  her  Men  being  fav'd  by  the  Meins 
of  Monf.  du  Vaigle  ;  and  a  few  D.iys  after,  the  funk 
Ship,  with  her  Cargo  of  Brandy  and  Oil,  arofe  on  the 
Shore  near  Tangier^  which  is,  at  leaft,  four  Leagues 
to  the  Weftward  of  the  Place  were  flic  funk,  and  di- 
reftly againft  the  Strength  of  the  Current ;  which  hris 
perfuaded  many  Men,  that  there  is  a  Recurrency  in  the 
deep  Water  in  the  middle  of  the  Gut,  that  fets  out- 
wards to  the  grand  Ocean,  which,  I  think,  this  Acci- 
dent very  much  demonftrates  ^  and  poflibiy,  a  great  Part 
ofthe  Water,  which  runs  into  the  Sir  eights,  does  return 
that  Way,  and  along  the  two  Coafts  which  I  have  al- 
ready mentioned  j  other  wife,  this  Ship  of  Courfe,  mull 
have  been  drove  towards  Ceuta^  and  fo  upwards.  I  was 
at  Gibraltar  when  this  happened,  where  I  faw  above 
ICO  ofthe  Butts  of  that  Cargo  of  Brandy,  which  were 
fent  thither  from  Tangier  ^  I  likewife  fpoke  with  the 
Captain  of  the  Dutch  Ship,  who  told  the  Governor, 
myfelf,  and  many  others,  where  his  VeflTel  funk ;  and  her 
riung  afterwards  at  Tangier^  appeared  very  unaccount- 
able to  UP,  as  it  does  to  me  to  this  Day  \  for  there's  no 
Doubt  but  the  Ship  funk  where  the  Dutchman  told  us, 
fince  the  Spaniards  from  the  Land,  who  faw  ir,  con- 
firmed it.to  us.  The  Water  in  the  Gut  muft  be  very 
deep,  feveral  of  the  Commanders  of  our  Ships  of  War 
having  attempted  to  found  it  with  the  longeft  Lines  they 
could  contrive,  but  could  never  find  any  Bottom. 

«  XI.  Am- 
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XL  Ambergris  found  in  Whales.  Communi-' 
cated  by  Vr.  Boylfton  of  Bofton  in  New- 
England. 

TH  E  moft  learned  Part  of  Mankind  are  ftill  at  a 
Lofs  about  many  Things,  even  in  medical  Ufe  ; 
and,  particularly,  were  fo  in  what  is  called  Amber- 
gris^ until  our  WhaU  Fifhermen  of  Nantucket^  in 
New-England^  fome  three  or  four  Years  paft,  made  the 
Difcovery.    Their  Account  to  me  is  this. 

Cutting  up  a  Spermaceti  Bull  Whale^  they  found 
accidentally  in  him,  about  twenty  Pound  Weight,  more 
or  lefp,  of  that  Drug.  After  which,  they,  and  other 
fuch  Fiftiermen,  became  very  curious  in  fearching  all 
fuch  Whales  they  kiird  \  and  it  has  been  fince  found 
in  leflTer  Qpantitiep,  in  feveral  Male  Whales  of  that 
Kind,  and  m  no  other,  and  that  fcarcely  in  one  of  an* 
Hundred  of  them.  They  add  further,  that  it  is  con- 
tained in  a  Cyft,  or  Bag,  without  any  inlet  or  outlet  to 
it,  and  that  they  have  foraetimes  found  the  Bag  empty^ 
and  yet  entire. 

The  Bag  is  no  where  to  be  found,  but  near  the  Ge- 
nital Parts  of  the  Fifti.  The  Ambergris  is,  when 
tirft  taken  out,  moift,  and  of  an  exceedmg  ftrong  and 
ofFenfive  Smell. 

Whether  or  not  {from  the  Account  above)  the  Am- 
bergris be  naturally^  or  accidentally  produced  in 
that  Fijh^  I  leave  to  the  Learned  to  determine. 


E  e  2  Obfer- 


(  ip4  ) 

'  ■  ■  ■  I  ■  1^ 

XII.  Obferyatms  onfome  of  the^lantsin Ncw-Eng- 
lind,  with  remarkable  In/lances  of  theNature  and' 
Tower  of  Vegetation.  In  a  Letter  to  the  Tub* 
lijber  from  the  Honourable  Paul  Dudley,  £/^j 
F.  R.  S. 

THESocicty^.  with  out  Doub^,Jl3ve  long  fiuGebeea 
acquainted,  that  the  Plants  of  Englandy  as  well 
thofe  of  the  Fields  and  Orchards,  as  ot  die  Garden^ 
that  have  been  brought  over  hither,  fuit  mighty  well 
with  our  Soil,  and  grow  here,  to  great  Perfechon,  howt- 
ever,  that  the  curious  may  better  make  a  Cjmparifon, 
Ifhall  (ingle.out  fome  Particulars,  of  my  own  Obfer* 
vation. 

To  begin  with  the  Fruit  Trees. 

.  Our  Apples  are,  without  Doubr,  as  good  as  thofe  of 
England^  and  much  fairer  to  look  to,  and  fo  are  the 
Pears  ^  but  we  have  not  got  of  all  the  Sorts. 

Our  Peaches  Jo  ratlier  excel  thofe  of  England^  and 
then  we  have  not  the  Trouble  orExpence  ot  Wails  for 
them  ;  for  our  Peach  Trees  are  all  Standards,  and  I 
have  had,  in  my  own  Garden,  feven  or  eight  Hundred 
iiae  Peaches  of  the  Rare-ripes,  growing  at  a  Time  on 
one  Tree. 

Our  People,  of  late  Years,  have  run  fo  much  upon 
Orchards,  that  in  a  Village  near  Bofion^  confifting  oif 
about  forty  Familief>  they  made  near  three  Thoufand 
SarreU  of  "Cyder,  This  was  in  the  Year  1721.  Andj 
in  another  Town  of  tu^  Hundred  Families,  in  tjie  fame 
Ypar,  I  am  credibly  informed,  they  made  near  ten 
Thoufand  Barrel?.  Some  of  our  Apple  Trees,  will 
make  fix,  fome  have  madefcven  Barrels  of  Cyder,  bat 
this  is  not  common  \  and  the  Apples  will  yield  from 
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feven,  to  nine  Buihels  for  a  Barrel  of  Cyder.  A  gocJ 
Apple  Tree,  with  us,  will  meafure  from  fix  to  ten  Foot 
in  Girt.  I  have  feen  a  tine  Pearmain,  at  a  Foot  from  the 
Ground,  meafure  ten  Feet,  and  four  Inches  round. 
This  Tree,  in  one  Year,  has  bore  thirty  eight  Bufhels, 
(by  Meafure)  of  as  tine  Peannains,  as  everl  faw  in 
England.  A  KentiJIj  Pippin  at  three  Foot  from  the 
Ground,  (even  Foot  in  Girt ;  a  Golden  Rufletin  fix  Fool- 
round.  The  largeft  x\pple  Tree,  that  I  could  tind,  was 
ten  Foot  and  fix  Inches  round,  but  this  was  no  Graft 

Tear  Trees. 

An  Orange  Pear  Tree  grows  the  largeft,  and  yield:; 
the  faireft  Fruit.  1  know  one  of  them  near  forty  Foot 
high,  that  meafures  fix  Foot  and  fix  Inches  in  Girt,  a 
Yard  from  the  Ground,  ami  has  bore  thirty  Buftiels  at 
Tiine  ;  and  this  Year  I  meafur*d  an  Orange  Pear,  that 
grew  in  my  own  Orchard,  of  eleven  laches  round  the 
Bulge.  I  have  a  Warden  Pear  Tree,  that  meafures  five 
Foot  fix  Inches  round.  One  of  my  Neighbours  has 
^  Bergantot^?€^t  Tree^  that  was  brought  from  England 
in  a  Box,  about  the  Year  1643,  that  now  meafures  fix 
Foot  about,  and  has  bore  twenty  two  Bufhels  of  fine 
Pears  in  one  Year.  About  twenty  Years  fince,  the  Owner 
took  a  Cyon,  and  grafted  it  upon  a  common  Hedge 
Pear,  but  the  Fruit  does  not  prove  altogether  fo  good, 
and  the  Rind,  or  Skin,  is  thicker  than  that  of  the  Ori- 
ginal. 

T.each  Trees. 

Our  Peach  Trees  are  large  and  fruitful,  and  bear 
commonly  in  three  Years  from  the  Stone.  I  have  one 
in  my  Garden  of  twelve  Years  Growth,  that  meafures^ 
two  Foot  and  an  Inch  in  Girr,  ^  Yard  from  the  Ground, 
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which,  two  Years  ago,  bore  me  near  a  Bufliel  of  fine 
Peaches.  Our  common  Cherries  are  not  fo  good  as  the 
Kentijb  Cherries  of  England^  and  we  have  no  Dukes^ 
or  Heart  Cherries,  unlets  in  two  or  three  Gardens. 

Trees  of  the  Wood. 

Some  Years  fince,  I  meafur^d  a  Tlatanus  Occiden- 
talism or  Button  fTood  Tree  (as  they  are  called  here) 
of  nine  Yards  in  Girr,  and  it  held  its  Bignefe  a  great 
Way  up.  This  Tree,  when  it  was  cut  down,  I  am  in- 
form'd,  made  twenty  two  Cord  of  Wood.  A  Gentle- 
man tells  me,  that  in  the  Foreft,  he  met  with  a  ftreight 
Afli,  that  grew  like  a  Pillar,  of  a  great  Height,  and  free 
from  Limbs,  thatmeafured  fourteen  Feet  eight  Inches 
round,  near  a  Yard  from  ^he  Ground  j  and,  the  other 
Day,  I  met  with  a  Sajfafras  Tree,  that  meafur'd  five 
Foot  three  Inches  in  Girt.  J  meddle  not  here  with  our 
noble  Pines  and  Cedars,  becaufe  I  defign  to  treat  of 
them  in  a  Chapter  of  the  Evergreens  of  this  Country^ 
Among  our  Trees  of  quick  and  eafy  Growth,  the  But- 
t/>n  JVood  before-iDentioned,  and  the  Locuft  Tree,  are 
the  moft  remarkable  :  As  to  the  latter,  by  the  Defcrip- 
tion  Mr.  Moore ^  while  in  New-England^  gave  me  of 
the  Manna  Tree,  our  Locuft  Tree  may  be  called  the 
jimerican  Manna.  I  have  known  a  Seed  of  it  blown 
off  from  the  Tree  into  my  Garden,  tliat  took  Root  of  it- 
felf,and,  in  lefs  than  two  Years,  was  got  above  fix  Foot 
high,  and  as  big  about,  as  a  common  walking  Cane. 
The  Tlatanus  1  have  frequently  propagated,  by  cut- 
ting off  Sticks  of  five  or  fix  Foot  long,  and  fetting  them 
a  Foot  deep  into  the  Ground  in  the  Spring  of  the  Year, 
when  the  Seafon  is  wet  ;  they  thrive  beft  in  a  moid 
Soil. 
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Garden. 

An  Onion,  fct  out  for  Seed,  will  rife  to  four  Foot 
nine  Inches  in  Height.  A  Parfnip  will  reach  to  eight 
Foot,,  red  Orrlce  will  mount  nine  Foot,  white  Orrice 
eight.  In  the  Padures,  I  meafurcd  Seed  Mullen  nine 
Foot  two  Inches  in  Height,  and  one  of  the  common, 
above  eight  Foot. 


Vegetation. 

Among  the  remarkable  Inftances  of  the  Power  of  Ve- 
getation^ I  (hail  begin  with  an  Account  of  a  Pumpkin 
Seed,  which  t  have  well  attefted,  from  a  worthy  Di- 
vine. ^  The  Relation  is  as  follows :  That  in  the 
Year  1699,  a  (ingle  Pumpkin  Seed  was  accidentally 
dropped  in  a  fmall  Pafture  where  Cattle  had  been  fbdderM 
for  fome  Time.  This  (ingle  Seed  took  Root  of  itfeif,  and 
without  any  Manner  of  Care  or  Cultivation  ^  the  Vine 
run  along  over  feveral  Fences,  and  fpread  over  a  large 
Piece  of  Ground  far  and  wide,  and  continued  its  Pro- 
grefi  till  the  Froft  came  and  kiird  it.  This  Se3d  had 
no  more  than  one  Stalk,  but  a  very  large  one  ;  for  it 
meafured  eight  Inches  round  -,  from  this  (ingle  Vine, 
they  gathered  two  hundred  and  (ixty  Pumpkins  ^  and, 
one  wkh  another,  as  big  as  an  half  Peck  ^  enough  in 
the  Whole,  to  fill  a  large  Tumbrel^  be(ides  a  confidera- 
ble  Number  of  fmall  and  unripe  Pumpkins  that  they 
made  no  Account  of.  The  Thilojbfhical  TranfaSiont 
give  an  Account  of  a  (ingle  Plmt  of  Barley,  that  by 
keeping  and  watering  with  Salt^Tetre  diflblvM  in 
Water,  produced  two  hundred  and  forty  nine  Stalks, 
and  eighteen  thoufand  Grains;   but  then  there  was 

Art 
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Art,  and  even  Force  in  that  Cafej  whereas  in  ours, 
there  was  nothing  but  pure  Nature  and  Accident, 

Our  Indian  Corn  is  the  moft  Prolifick  Grain  that 
we  have,  and  commonly  produces  twelve  hundr  d  and 
often  two  thoufand  Grains  from  one  ,  but  the  fai/eft 
Computation  is  thus ;  fix  Qparts  of  this  Grain  will 
plant  an  Acre  of  Ground,  and  it  is  not  unufual  for  an 
Acre  of  good  Ground  to  produce  fifty  Bufhels  of  Corn. 
Yhe  Mention  of  Indian  Corn  obliges  me  to  tike  notice 
of  an  extraordinary  Th/enofnenon  in  the  Vegetation  of 
that  Grain,  W55.  tlie  interchanging,  or  mixing,  of  Co- 
lours ^fter  the  Corn  is  planted.  For  your  better  un- 
derftanding  this  Matter^  I  muft  obferve,  that  our  In- 
dian  Corn  is  of  feveral  Colours,  as  blue,  white,  red, 
and  yellow  ;  and  if  they  are  planted  feparatoly,  or  by 
themfelves,  fo  that  no  other  Sort  be  near  them,  they 
will  keep  to  their  own  Colour,  /•  e.  the  blue,  will  pro- 
duce blue,  the  white,  white,  ^c.  But  if  in  the  fame 
Field,  you  plant  the  blue  Cora  in  one  Row  of  Hills  (as 
we  term  them)  and  the  white,  or  yellow,  in  the  next 
Kow,  they  will  mix  and  inierchann;c  their  Colours  ^ 
that  is,  fome  of  the  Ears  of  Corn,  in  the  blue  Corn 
Rows,  (hall  be  white,  or  yellow ;  and  fome  ngain,  in 
the  white  or  yellow  Rows,  fliall  be  of  a  blue  Colour. 
Our  Hills  oi Indian  Corn  are  generally  about  four  Foot 
afunder,  and  fo  continuedin  a  ftreight  Line,  as  far  as  the 
Field  will  allow  •,  and  then  a  fecond  Line,  or  Row  of 
Hill?,  and  fo  on.;  and  yet  this  mixing  and  interchanging 
of  Colours  has  been  obferved,  when  the  Diftance  be* 
twccn  the  Rows  of  Hills,  has  been  feveral  Yards  ^  and 
Si  worthy  Clergyman,  of  an  Ifland  in  this  Province,  ^ 
alfures  me,  that  the  blue  Corn  has  thus  communicated, 
or  exchanged,  even  at  the  Diftance  of  four  or  five  Rods  ^ 
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and,  particularly  in  one  Place,  where  there  was  a  broad 
Ditch  of  Water  betwixt  them.  Some  of  our  People, 
but  efpecially  the  Ab-Ortgines^  have  been  of  Opinion, 
that  this  G)mmixtion,  and  Interchange,  was  owing  to 
the  Root?,  and  fmall  Fibres  reaching  to  and  communi- 
cating with  one  another^  but  this  mud  certainly  be  a 
Miftake,  confideting  the  great  Diftance  of  the  Commu- 
nication, efpecially  at  fome  Times,  and  crofs  a  Canal  of 
Water  ^  for  the  fmalleft  Fibres  of  the  Roots  of  our  /»• 
dian  Corn,  cannot  extend  above  four  or  five  Foot.  I 
am  therefore  humbly  of  Opinion,  that  the  Stamina^  or 
Principles  of  this  wonderful  Copulation,  or  mixing  of 
Colours,  are  carried  thro*  the  Air  by  the  Wind  j  and  that 
the  Time,  or  Seafon  of  it,  is,  when  the  Com  is  in  the 
Earing,  and  while  the  Milk  is  in  the  Grain,  for  at  that 
Time,  the  Corn  is  in  a  Sort  of  Eft  nation,  and  emits  a 
ftrong Scent,  One  Thing,  which  confirms  the  Air*s  be- 
ing  the  Medium  of  this  Communication  of  Colours  in 
the  Com,  is  an  Obfervation  of  one  of  my  Neighbours, 
that  a  clofe,  high  board  Fence,  between  two  Fields  of 
Com  that  were  of  a  different  Colour,  entirely  prevented 
any  Mixture  or  Alteration  of  Colour,  from  that  tliey 
were  planted  with. 

It  has  been  obfervM  by  Naturalifts,  that  even  Na- 
turf,  which  gives  Laws  to  every  Thing,  does  not  al- 
ways ftriftly  obferve  her  own  Rules  ;  and  I  think,  I 
have,  in  my  own  Town,  met  with  a  very  notable  Inftance 
of  this  in  the  Vegetable  World, 

An  Apple  Tree  there  bears  a  confiderable  Quantity 
of  Apples,  efpecially  every  other  Year,  which  never  had 
a  Blolfom  j  1  had  formerly  heard  the  Owner  fpeak  of  it: 
But  for  tliethrrt  laft  Years,  I  made  it  my  Bufinefs,in  the 
proper  Seafon.  to  go  and  obferve  it  my  felf  ^  and  when 
all  the  reft  of  the  Orchard  was  in  the  Bloom,  this  Tree 
had  not  one  BlolTom.  Not  being  contented  with  once 
going;,  I  went  agiin,   and  again,  till  I  found  the  young 
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Apples  pcrfcftly  formed  The  laft  Year,  I  went  early, 
not  knowing  but  that  it  might  blow  fooner  than  the  o- 
ther  Tree?,  but  I  found  no  Bioflbms  ^  and  the  Owner, 
with  many  of  his  Neighbours,  affured  me,  they  have 
known  the  Tree  thefc  forty  Year^  and  tliat  it  never  had 
a  Bloffom.  I  opened  feveral  of  the  Apples,  and  obferv^d 
but  very  few  Seeds  in  them  ;  and  fome  of  them  lodged 
fingle  in  the  Side  of  the  Apple.  This  Tree  was  no 
Graft,  and  the  Fruit  but  ordinary  for  Tafte.  I  could  not 
perceive,  by  my  Obfervation,  but  that,  in  all  other  Re- 
fpe6ls,  it  fruftif/d  like  other  Apple  Trees.  But  that  I 
may  not  leave  Nature  in  any  Diforder,  I  would  juft 
mention,  what  is  frequently  obferv'd  in  our  Gardens, 
as  to  the  winding  or  running  Vines,  more  efpecially  the 
Hop,  and  the  French^  or  Kidney  Beans ;  how  contrary 
they  are  to  one  another  in  their  climbing,  and  yet  how 
fleadily  they  obferve  their  own  Laws :  The  Hop  Vine 
winding  about  the  Pole  with  the  Sun,  and  the  Bean  a- 
giinft  the  Sun  J  and  this  Courfe  they  keep  with  fuch 
Obftinacy,  that  though  an  Attempt  has  been  made  over 
Night,  to  force  the  Hop  Vine  to  wind  againft  the  Sun  j 
yer,  in  the  Morning,  it  has  got  back  again  to  its  natural 
Courfe,  and  the  Bean  again  has  done  the  fame  in  her 
Way.  In  like  Manner,  the  Indian  Corn,  abovemen- 
tioned,has  always  an  equal  Number  of  Rows  of  Grain 
on  the  Ear,  as  eight,  twelve,  ^c. 
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A  Vijfertation  <oncermng  the  Figure  of  the  Earthy 
ly  the  (^l^erendjohn  Theophilus  Defaguliers, 
LL.  D.  F.  %  S. 

THAT  the  Earth  (that  is,  our  Terraqueous -Ha- 
bitation) is  of  a  fpherical  Figure,  or  nearly  fuch, 
has  been  prov'd  fo  often,  and  bv  fo  many  unanfwer* 
able  Arguments,  that  to  repeat  tnem  here  rouft  needs 
be  tedious  to  this  learned  Society.  But,  as  a  little  Va* 
riation  from  a  true  Sphere  (befides  the  Irregularity  of 
high  Hills  and  deep  Vallies^  does  not  hinder  us  irom 
calling  the  Earth  a  Globe  ^  to,  to  determine  what  that 
Variation  may  be,  (ince  modern  Philofophers  are  di« 
vided  about  it,  may  be  a  Subjed  not  ungrateful  at  this 
Time* 

Monfieur  Cdffini  fays :  ^^  That  the  Earth  is  an  ob* 
<^  long  Spheroid,  higher  at  tlie  Poles  than  the  JEouator, 
^^  making  the  Axis  longer  than  a  Diameter  of  the  2Bqua- 
^  tor  about  thirteen  French  Leagues,  which  he  de- 
"  duces  from  comparing  his  Father's  Mealures  of  the 
"  Meridian,  from  Varis  to  the  Tyren^ean  Moun* 
tains,  with  thofe  of  Monfieur  Pir4ri/^  of  which  an 
Account  may  be  feen  in  the  Memoirs  of  the  Royal 
"  Academy  for  17 13.  But  having  afterwards  con- 
<•  tinued  the  Meridian,  which  is  drawn  through /r^^rr, 
**  from  Taris  to  Dunkerquey  he  ftill  draws  CDnfe- 
quences  to  prove  the  Earth  an  oblong  Spheroid  j 
but  then  makes  the  Axis  exceed  the  ^Equatorial 
Diameter  34  Leagues. 

Vol.  XXXIIL  G  g  ^  Sir 
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«  Sir  Ifaae  Newton  makes  the  Earth  higher  at  the 
^  JEqnaror^  and,  <;Gn(e<}uentl^,  flatted  towards  the 
^  Poles,  reckoning  its  Equatorial  Diameter  34  Englifh 
**  Miles  longer  than  the  Axis  j  which  he  proves  from 
*'  the  Principles  of  Gravixy,  and  the  Centrifugal  Force 
<*  that  arifes  from  the  Diurnal  Rotation  of  the  Earth  j 
**  and,  to  confirm  this,  mentions  feveral  Experiments 
«  on  Pendulums,  which  have  been  made  (horter,  to 
•*  fwing  Seconds,  near  the  Equator,  than  in  greater 
^  Latitudes." 

Thefe  are  the  two  Opinions  which  have  divided 
Philofophers,  and  which  we  propofe  to  examine  here, 

Monfieur  Caffiniy  taking  the  Meafures  above-men 
tiotfd  to  be  exaft  enough,  not  only  to  determine  the 
Magnitude  of  a  Degree  of  the  Earth,  correfponding 
with  a  Degree  of  the  great  Circle  of  the  Heavens,  but 
alfo  to  (hew  the  Difference  in  the  Degrees  of  the  Earth  c 
(reckoning  thofe,  that  were  meafured  in  the  South  dF 
France^  to  exceed  thofe  towards  the  North,  by  a 
certain  Number  of  Toifes  and  Feet)  d^anonftrates,  that 
if  the  Degrees  of  the  Earth  are  longer  towards  the 
3iquatcr  than  the  Poles,  the  Plane  of  the  Meridian 
Tnuft  be  an  EUipfe,  whofe  long  Axis  is  that  of  the 
Earth*  Here  follows  his  firft  Demonftration^  \^See  the 
French  Memoirs  for  the  Tear  1713  ] 

^  Let  B  D  C  R  *  be  an  EUipfe  that  reprefents  a 
**  Meridian  of  the  Earth,  whofe  Poles  B  and  C  are  at 
**  Ends  of  the  great  Axis  B  C,  and  whofe  Foci  E  and 
"  F  are  taken  at  Pleafure.  Now,  to  divide  this 
"  EUiffe  into  "Degrees ,  that  is,  to  find  feveral 
**  Toints  H,  I,  V,  fuch,  that  the  "Dijiancey  from  the 
*^  Tole  to  the  Zenith^  of  every  one  of  them^  Jhall 
*^  be  of  any  given  Number  of  Degrees. 


Fig.  I. 
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*  From  E,  one  of  the  Foci  of  the  Eilipfe,  draw  the 
««  Line  E  T,  fo  that  it  may,  with  the  Axis  B  C, 
«*  make  the  Angle  BET  equal  to  the  Diftance  given 
*•  from  the  Pole  to  the  Zenith.  From  the  other  Focus 
**  F,  widi  the  Diftance  B  C  equal  to  the  Axis,  draw 
«*  an  Arc,  to  cut  the  Line  E  T  at  T.  I  fay,  that  the 
•»  Line  F  T,  drawn  from  the  Point  T  to  the  Focus 
**  F,  will  cut  the  Ellipfe  at  the  Point  H  j  which  Point 
**  is  fuch,  that  the  Diftance  of  the  Pole,  firom  its 
*  Zenith,  contains  the  given  Number  of  Degrees. 

•DEMONSTRATION. 

«  From  the  Point  H,  raife  H  Z,  perpendicular  to 
**  the  Ellipfe  which  will  pafs  through  the  Zenith  Z  ^ 
**  and,  being  produc'd  inwards,  will  meet  the  Axis  of 
'*  the  Earth  at  O,  and  (by  the  Property  of  the  Ellipfe) 
*'  divide  the  Angle  E  H  F  into  two  equal  Parts.  From 
**  the  Point  H,  draw  like  wife  H  P,  parallel  to  the  Axis 
*'  B  C,  and  direfted  to  the  Pole  P,  fuppos'd  at  an  infi- 
**  nite  Diftance.  The  Angle  P  H  Z,  or  P  O  Z,  mea- 
*«  fures  the  Diftance,  from  the  Pole  to  the  Zenith,  of 
'*  an  Inhabitant  dwelling  upon  the  Earth  at  the  PdUnt 
**  H.  FT  is  equal  to  the  Axis  B  C,  by  Conftruftion  ^ 
*•  but,  by  the  Property  of  the  Ellipfe,  B  C  is  equal  to 
'•EH  j^/us  H  F  i  taking  away  firom  both  FH,  which 
*'•  is  common.  En  will  remain  equal  to  HT.  The 
•**  Angles  E  T  H,  TEH,  will  therefore  be  equal, 
"  and,  confequentl}',  each  of  them  will  be  half  of  the 
•«  external  Angle  £  H  F ;  but  the  Angle  E  H  O  is 
«  likewife  equal  to  half  of  the  Angle  E  H  F ;  there- 
"  fore  the  Angles  T  E  H,  E  H  O,  will  be  cquil  to 
«•  one  another  j  and,  confequently,  the  Lines  E  F  and 
**  H  O  will  be  parallel  to  one  another ;  and  the  Angle 
«  P  O  Z,  which  meafures  the  Diftance  firom  the  Pole 
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«*  to  the  Zenith  of  the  Point  H,  will  be  equal  to  the 
Angle  BET,  which  was,  by  Conftrudion,  taken 
equal  to  the  given  Diftance  of  the  Pole  from  tlie 
<'  Zenith  ;  which  was  to  he  dimonfirated. 

^  Now,  if  the  Proportion  of  the  longeft  Diameter 
**  of  the  Ellipfe  B  C  to  E  F,  the  Dittance  of  the  Foci, 
*'  be  taken  at  Pleafure,  one  may  by  Calculation 
<^  find  all  the  Points  of  the  Ellipfe  as  H,  to  deter* 
«'  mine  the  Degrees  by  this  Analogy. 
**  AsFT.orBC: 
«  IstoEF:: 

So  is  the  Sifte  of  the  Angle  T  ET  {the  given  2)/- 
Jiance  from  the  Toie  to  the  Zenith)  : 

To  the  Sine  of  the  An^Ie  ETF,  or  TEH: 
**  whofe  Quantity  will  con^quendy  be  known.  This 
'^  Angle  TEH  being  added  to  the  Angle  PET,  the 
*'•  given  Diftance  from  the  Pole  to  the  Zenith  of  the 
^^  Point  H,  will  give  the  Quantity  of  the  Angle  B  E  H, 
^  which  a  Line  drawn  from  the  Focus  to  H,  the  Point 
**  required,  makes  with  the  Axis  of  the  Ellipfe. 

*•  Then  in  the  Triangle  E  H  F,  whofe  Side  E  F  is 
<•  known,  as  well  as -the  Angle  E  H  F,  which  is  the 
•^  Double  of  the  Angle  TEH,  and  the  Angle  F  E  H 
•^  Supplement  of  the  Angle  B  E  H  ;  one  (hall  have  the 
^  Length  of  the  Side  E  H,  known  in  Parts  (^the  Axis 
^  BC. 

^  After  the  mme  Manner,  may  be  found  the  Andes 
•^  B  E  I,  B  E  V,  Sfr-  and  the  Length  of  the  Lines  E  I, 
•*  E  V,  to  determine  the  Diftance,  from  the  Pole  to  the 
"  Zenith,  of  all  the  Degrees  of  the  Circumference  of 
^  the  Earth  *,  and  in  the  redlilinear  Triangles  H  E  I, 
«  I E  V,  whofe  Sides  H  E,  E  1,  E  V,  are  known  as 
«*  well  as  the  Angles  comi^rehended  between  the  Sides 
*^  H  E,  E  I,  1 E,  E  V,  which  are  the  Differences  of 
«*  the  Angles  B  E  H,  B  E  I,  B  E  V,  determined  above  j 

«  one 
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«'  one  (hall  find  the  Length  of  the  Chords  H  I,  I  V, 
«  oniprehended  between  each  Degree. 

Monf.  Gf^»i,inthe  Memoirs  for  the  Year  1718, re- 
peats the  fame  Demonftration  ;  except  that,  before  if,  he 
fhew5,  that  if  feveral  Points  be  taken  upon  a  Terreftrinl 
Meridian,  on  the  Surface  of  an  Elliptick  Eirth,  asG,  H, 
I,K,*in  fuch  Manner,  that  their  refpeftive  Zeniths  Z,L, 
M,  N^arediftant  from  one  another,  an  equal  Number 
of  Degrees  meafur'd  in  a  Celeftial  Meridian*  The  Lines 
Z  Gy  L  H,  M  I,  N  K  (which  are  perpendicular  to  the 
Ellipfe)  being  produced,  will  meet  in  the  Points  O,  R, 
and  S,  making  equal  Anglesj  but  as  thofe  angular  Points 
are  not  equally  diftant  from  the  Curve  of  the  Ellipfe, 
that  Elliptic  Arc  muft  be  the  longeft  whofe  angular 
Point  is  fartheff  off.  Now,  by  the  former  Demonftra- 
tion, it  appear^,  that  thofe  Arcs,  which  are  taken  neareft 
to  the  lefler  Axis,  will  have  their  angular  Points  farther 
remov'd,  ftfr. 

If  Monf.  Caffini?%  Meafures  ofTerreftrial  Degrees^ 
decrea(:ng  from  the  ^Equator  towards  the  PoU%  were 
grounded  on  Cbfervations  liable  to  no  Error,  he  wou*d 
have  fully  prov'd  his  Figure  of  the  Earth.  But  fince 
thofe  Meafures  (however  accurately  taken)  are  notbuilc 
upon  a  mathematical  Certainty,  his  Premifes  may  be 
caird  in  Qpeftion,  and  his  Conclufion,  tho*  mathema- 
rically  drawn  from  thefe  Premifes,  is  only  probable. 

Now  therefore,  if  I  can  (hew  from  undoubted  IPA^- 
nQinena^\}[izt  his  Conclufion  will  lead  to  an  Abfurdity, 
his  Meafures  muft  be  falfe  •,  becaufe  his  Reafoning 
from  them  is  juft.  This  I  fhall  endeavour  to  do  firft, 
which  will  difprove  his  Figure  of  the  Eirth ,  and  after- 
wards endeavour  to  point  out  fome  of  the  Errors  which 

I 
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I  fuppofc  to  have  occafiotfcl  the  Miftake  in  the  Mea- 
fures. 

Monf.  Cdjfflnij  as  well  as  the  Englijh  Aftronoiner?, 
believes  that  the  Earth  makes  one  Revolution  about  ii  s 
Axis,  once  in  23  Hours  5^/,  becaufe  in  that  Time,  the 
Plane  of  anjr  Meridian  returns  to  the  lame  fix'd  Star 
from  which  it  had  departed. 

Let  ♦  H  be  taken  in  any  Parallel  of  Latitude,  as  for 
Example,  in  the  Latitude  of  51  ^  46/,  a  Plumb  Line, 
L  H,  will  be  perpendicular  to  the  Curve  B  H,  at  H,  and 
produced  pafs  thro'  the  Zenith  of  the  Point  H,  if  the 
Earth  had  no  Diurnal  Rotation  j  but  fince  the  Earth 
moves  round  its  Axis,  all  Bodies  upon  its  Surface,  en- 
deavour to  fly  from  the  Axis  of  their  Motion  with  a 
Force  proportionable  to  their  Diftance  from  it  in  a  Di- 
reftion  along  the  Plane  of  that  Parallel,  in  which  thev 
are.  Let  that  Force  (explained  by  Monf.  Hujgensy  and 
called  a  Centrifugal  Force)  be  reprefented  by  the  Line 
H  /^  or  its  Equal  and  Parallel  L  h  ^  now  a  Plummet 
placed  at  L,  if  the  Earth  flood  ftill,  would  defcend  in 
the  Line  L  H,  but  as  it  is  at  the  fame  Time  aded  upon 
by  the  Force  H  /  in  the  Diredion  L  A,  it  will  move 
in  the  Diredion  L  /  Diagonal  of  the  Parallelogram  H  /, 
according  to  the  known  Laws  of  Mechanicks  j  and  the 
Plumb  Line  L  H,  inftead  of  being  perpendicular  to  the 
Curve  at  H,  will  in  the  Latitude  51  ^  46'  make  an  An- 
gk  of  5'  with  H  L.  This  Angle  will  be  lefs  towards 
the  Poles,  till  at  the  very  Pole  it  quite  vanifhes,  as  it 
alfo  does  at  the  iiiquator.  The  Demonftration  of  the 
^antity  of  this  Angle^  I  Jh all  give  before  I  end  this 
Differ  tuition.  Now  fince  there  is  no  luch  Angle  ob- 
fer/d,  but  in  all  Water  Levels  we  find  the  Plumb 
Line  always  perpendicular  to  the  Line  of  Level,  the 
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Surface  of  the  Earth  muft  be  deprcfs'd  towards  G,  and 
rife  farther  from  the  Axis  towards  I,  in  order  to  become 
perpendicular  (that  is,  to  have  its  Tangent  perpendicular) 
to  the  Line  L  /,  in  which  wc  have  ihewn  that  the 
Plumb  Line  muft  defcend. 

If  there  is  any  Body  fo  fond  of  Monfieur  Caffini^s 
Hypothefis,  as  to  deny  the  Diurnal  Motion  of  the 
Earth  for  the  fake  of  it,  I  hope  they  will  be  convinced, 
when  I  (hew  the  Meafures,  upon  which  it  is  founded,  to 
be  infufficient  for  determining  the  different  Lengths  of 
the  Degrees  of  a  Terreftrial  Meridian. 

But  here  I  would  not  be  thought  to  endeavour  to 
leffen  the  Praife  due  to  the  Gentlemen  of  the  Royal 
jffademy^  for  carrying  on  a  Meridian  the  whole  Length 
of  France,  from  i)unkerque  thro*  the  Royal  Obfer- 
vatory  at  Varisy  quite  to  the  Tyrenaan  Mountains 
on  the  Borders  of  S^ain,  Aftronomy  and  Geography 
are  doubtlefs  much  indebted  to  the  Encouragement 
given  by  the  French  Government,  and  to  the  Care  of 
their  Mathematicians,  who  have  omitted  no  proper 
Method  for  drawing  their  Meridian,  andcorrefting  it  as 
they  went  on.  So  many  Obfervations  of  the  rifing  and 
fettmg  Sun,  fo  many  equal  Altitudes  of  the  fame  Stars 
accurately  taken,  fo  many  Digreflions  of  Stars,  fo  many 
other  Obfervations  made  with  the  Telefcope  and  good 
Pendulum-Clocks  —  all  compared  together,  for  the  true 
fettling  of  the  dired  Way  of  this  famous  Meridian,  leave 
no  Doubt  but  that  it  is  as  perfed  as  the  Nature  of  the 
Thing  is  capable  of.  And,  certainly,  by  the  Help  of 
this  Line,  and  the  feveral  Triangles  made  ufe  of  for 
carrying  it  on,  a  better  Map  of  France  is  made, 
than  has  ever  been  of  any  Country  before :  Nay,  be- 
lides,  I  believe  we  may,  at  a  Medium,  very  well  re- 
ceive their  Number  of  5*7060,  or  $7061  Toifes,  for 
the  Meafure  of  a  Degree  of  a  Meridian  of  the  Earth, 
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one  with  another.  But  to  fay,  that  thofe  Gentlemen 
cou*d  obferve  the  Latitude  fo  nicely,  as  to  find  a  Dif- 
ference in  the  Length  of  the  Terreftrial  Degrees,  and 
that  only  of  eleven  or  twelve  Toifes,  (when  they  made 
it  the  leaft)  or  of  thirty-one  Toifes,  (when  they  made 
it  the  moft)  is  attributing  to  them  an  Exaftnefs,  fo  far 
beyond  the  Nature  of  the  Inftruments  which  they 
made  ufe  of,  that  it  wou'd  be  rather  a  Difpraife  than  a 
Commendation  to  mfift  upon  it. 

For  in  the  firft  Place,  the  Inftrument,  with  which  they 
took  Obfervations  for  the  Latitude  at  the  two  Ends  of 
their  Meridian,  was  a  ten  Foot  Sedor  (which  was  worfe 
than  that  which  Monf.  Ticard  had  made  Ufe  of  before, 
becaufe  the  Telefcope  of  his  Seftor  was  of  ten  Foot, 
whereas  Monf.  Cajfini\  was  but  of  three  Foot,  tho' 
applied  to  the  ten  Foot  Sedor)  where  the  two  hundreth 
Part  of  an  Inch  anfwers  to  eight  Seconds  of  a  Degree  : 
Now  the  two  hundredth  Part  of  an  Inch,  being  one  of 
the  leaft  vifible  Parts  that  we  can  fee  in  a  divided  Line  j 
they  could  not  take  an  Angle  nearer  than  that  \  nay, 
their  Inftrument,  according  to  their  own  Defcription  of 
it,  was  divided  but  to  every  twenty  Seconds.  Now 
they  allow,  that  fixteen  Toiles,  upon  the  Surface  of  the 
Earth,  anfwer  to  one  Second  in  the  Heavens  \  and  they 
don't  p  retend  to  have  taken  an  Obfervation  nearer  than 
to  about  three  Seconds,  which  therefore  cannot  deter- 
mine a  Difference  lefs  than  forty  eight  Toifes ;  whereas 
the  Degrees  are  only  fuppo^cd  to  decreafe  at  moft,  thirty 
one  Toifes  each,  from  Collioure  to  Dunkerque.  But 
an  Error  of  eight  Seconds  wou'd  make  a  Ditterence  of 
one  hundred  and  twenty  eight  Toifes,  on  the  Surface  of 
the  Earth  \  above  ten  Times  greater  than  the  Difference 
of  Degrees  in  the  lirft  Suppolition,  and  four  Times 
greater  than  that  Difterence  in  the  laft.  Befides,  the 
Latitude  was  not  obferv'd  in  the  intermediate  Places 
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between  PifTiA  and  Collioure^  with  the  abovemention*d 
Inftrument  of  ten  Foot  Radius  ^  but  they  made  Ufe 
of  a  Quadrant,  whofe  Radius  was  only  thirty  nine 
Inches,  and  fometimes  an  Odant  of  three  Foot  Ra- 
-dius.  Nay,  they  fay  themfelves,  in  their  Account, 
that  it  is  not  the  Oblervations  made  at  the  Ends  of 
the  Meridian^  that  we  are  to  deduce  the  Difference  of 
the  Length  of  a  Degree  from,  but  the  Altitudes  taken 
at  feveral  Places  between  the  Extreams^  and,  if  we 
grant,  that  they  can  take  an  Angle  very  well,  to  four 
or  five  Seconds,  with  the  great  Inftrument,  they  can- 
not come  nearer  than  twelve  or  fifteen  Seconds,  with  the 
Quadrant  or  Oftant,  which  we  muft  depend  upon  for 
the  Difference  of  the  Meafure  of  Degrees :  So  that  upon 
the  whole,  we  are  to  determine  a  Length  of  thirty  one 
Toifes,  by  an  Inflrument  which  is  liable  to  err  above 
two  hundred. 

If  any  Confequences  of  this  Kind  couM  be  drawn 
from  adual  meafuring,  a  Degree  of  Latitude  fhouM  be 
meafur*d  at  the  ^qu^tor,  and  a  Degree  of  Longitude 
iikewife  meafur'd  there  ;  and  a  Degree  very  northerly, 
as  for  Example,  a  whole  Degree  might  be  aduiUy 
meafur'd  upon  the  BaUick  Sea,  wlien  frozen,  in  the 
Latitude  offixty  Degrees.—  There,  according  to 
Monf.  Caffini^s  hft  Suppofition,  a  Degree  wou'd  be  of 
5665  3  Toifes,  whereas,  at  the  JEquator,  it  wouM  be 
of  58019  Toifes,  the  Difierence  being  1364  Toifes, 
about  the  two  and  fortieth  Part  of  a  Degree,  which 
muft  be  fenfible ;  and  Iikewife  the  Degree  of  Longi- 
tude wou'd,  according  to  him,  be  of  56817  Toifes,  lefs 
by  iiox,  or  the  forty  eighth  Part,  than  a  Degree  of 
Latitude  at  the  fame  Place. 

But  here  it  may  be  objeded,  that  tho'  the  Lititude 
wasnot  taken  with  the  ten  Foot Seftor,  in  the  inter, 
mediate  Places  between  Taris  and  Collmre^  yet  the 
VoL.:SXXlII.  Hh  ^Ljiru 
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Latitude  was  taken  wirh  that  In^nmmt  zt^unkerfuej 
Parhy  and  Collionre^  and  therefore  the  fouthem  Fart 
of  the  Meridian,  containing  6^18'  $6^^  may  be  com- 
par'd  with  the  northern  Part  of  ir,  which  contains  a  ^ 
\if  16^^  i  and  that  the  former  appears  to  contain  more 
Toifes,  in  Proportion  to  the  Difference  of  Latitude  at  its 
Extremities,  than  the  latter.  To  this  may  be  anfwer*d, 
that,  even  in  this  Cafe,  the  Obfervations  made  cannot 
be  nice  enough  to  determine  the  Difference  of  the  Length 
of  Degrees  j  but  there  is  another  Error,  which  might 
coniiderably  roiflead  the  French  Gentlemen,  and  make 
the  Degrees  appear  longer  in  the  South  of  France  ^  that 
i?,  the  Error  in  taking  the  true  Height  of  feveral 
Mountains  in  Auvergne^  Languedoe^  and  among  the 
Vyneneans^  For  if  they  have  allowM  too  much  for 
the  Air's  Refradion  (which,by  the  Obfervations  of  Tra- 
vellers, is  greater  towards  the  northern  Regions,  and 
diminifties  as  we  go  Southward)  the  Heights  of  thofe 
Mountains  will  be  taken  too  little,  and  their  Bafes  con-* 
fequently  longer,  which  will  make  the  Degrees  appear 
bigger  than  they  are.  Let  A  B  C  D,  *  for  Ex;unple, 
be  a  Mountam,  as  the  Mountain  of  Roden^  in  the  La- 
titude of  44^  ^l^  whofe  Height  BD  is  3  00  Toifes, 
and  whofe  Sides  A  B  and  B  C  (fupposM  to  make  an 
Angle  of  x6^  33^,  with  the  Horizon)  are  found  by 
Trigonometry,  to  be  of  670  &  Toifes  each  \  if  by  a  Mi* 
flake,  in  taking  the  Height,  it  be  fuppos*d  only  equal 
to  ED,  or  X 57  Toifes,  then  the  Lines  A B  and  bC 
will  become  E  F  and  E  G  *,  fo  that  the  Bife  AC,  which 
before  was  of  i  a 00  Toifes,  will  become  equal  toFG, 
which  will  appear  to  be  1x79,6  Toifes,  by  Eucl.  47. 
I.  Nowoneluch  Miftake,  in  one  Degree,  will  give 
a  Difference  above  twice  as  great  as  the  fuppos'd  Diffe- 
rence 
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rcncc  of  Degrees  in  that  Latitude,  which  they  make  cf 
3 1  Toifes.  And  that  there  was  a  Miftake  of  this  Kind 
in  taking  the  Height  of  that  Mountain,  I  (hall  fhew. 

The  Vapours,  that  generally  float  in  the  Air  about 
the  Tops  of  high  Hills,  make  it  fo  difficult  to  take  their 
Height  exaftly,  that  Experiments,  made  with  the  Ba- 
rometer, will,  by  obferving  the  Fall  of  the  Mercury^ 
fliew  the  Height  nearer  than  any  Thing  elfe  we  know 
of.  There  were,  indeed,  feveral  Experiments  made 
with  the  Barometer,*where  the  Differences  of  the  Height 
of  the  Mercury^  from  the  Heights  at  which  it  flood  at 
the  Royal  Obfirvatory,  are  fa  id  to  anfwer  to  fo  many 
Toifes  ;  but  of  nine  Obfervations  mentioned  by  Monf. 
Cajfint^  there  are  not  two  where  the  Number  of  Toi- 
fes, faid  to  correfpond  to  the  Heights  of  the  Barometer, 
do  agree  together. 

The  firft  Experiment  of  the  Barometer  there  men- 
tioned, made  at  ColHcure^  was  this,  "  At  the  Height 
'*  of  11*  Toifes  above  the  Sea,  the  Barometer  was  fet 
"  up,  and  the  Mercury  flood  gi  Lines  higher  than  at 
^'  the  Royal  Obfervatory  (in  the  Tower  of  the  eaftern 
•<  Hall)  at  the  fame  Time  ;  and  therefore,  fince  that 
*^  Tower  is  44  Toifes  higher  than  the  Sea,  31  Lines 
**  of  Mercury  mufl  anfwer  to  31 J  Toifes. 

Nou'',  reducing  thefe  Toifes  to  Feet,  and  dividing 
by  3  J.  it  will  appear  that  an  Height  of  58,5"  Feet  will 
anfwer  to  the  Fall  of  one  Line  of  Mercury  in  the  Ba- 
rometer. Let  this  be  taken  as  the  Standard,  and  the 
other  Obfervations  be  compared  with  it.  This  may  be 
done  by  the  following  Table,  where  the  firfl  Column 
Ihews  the  Place  where  the  Obfervstion  was  made  ;  the 
fecond,  the  Fall  or  Rife  oi  Mercury  at  each  Place  ex- 
prefs'd  in  Linee,  or  ixth  Parts  of  a  French  Inch  ^  the 
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third,  the  Heights  or  Depths  anfwering  to  thofe  Lines 
of  Mercury^  which^  in  the  Memoirs,  are  given  in  Toifes, 
but  here  reduced  to  Feet ;  the  fourth,  the  Number  of 
Feetanfweringto  one  Line  oi  Mercury  in  each  Obfer- 
vation,  which  is  the  Quotient  of  the  Feet  in  the  third 
Column,divided  by  the  Number  of  Lines  in  the  Second. 


Obfirvations  of  tht  Btf^ 
miter  made  at 


I.  Collioure    - 

ir.  The  Tower  ^/MaiTane, 

J 1 1,  fiugarac 

JV.  Rupeyroux    • 

V.  Rodez 

VI.Rodez 

VII.  Courlande 

VIII.  Code 
iX.  Clermont 


Linei    ef 
Mercury. 

Bi 
4» 
30 

a4 
ao 

54 
03 


Said  So  corre* 
fpond  with 
Feet. 

2381 
3636 
2181 
1 647 

>4»5 
4812 

4890 

200 


ThiFallofoneLins 
of  Mercury  nr. 
fwcrs  to  Fit:- 

76,8 
86,5 

72,7 
68.6 

89,1 

9^4 
66^6 


A  Sight  of  this  Table  will  convince  any  one,  that 
thefe  Obfervations  are  not  to  be  depended  upon  for  de- 
termining the  Height  of  the  Mountains  in  the  South  of 
France  5  for  the  Differences  are  not  fmall,  fuch  as 
might  happen  in  making  the  Experiments  ^  but  fuch  as 
render  the  Obfervations  ufelefs  for  the  Purpofes  above- 
mention^.  For  Example,  the  firft  and  the  feventh 
differ  almoft  f  :  And  if  58,5  Feet  were  allow'd  for  the 
Fall  of  one  Line  oi  Mercury  in  the  feventh  Obfervations 
inftead  of  944  Feet,  then  the  Mountain  of  Cofte  would 
be  but  3.o8f  Feet,  inftead  of  489a.  Nay,  upon  exa^ 
mining  the  Memoir?,  I  find  that  in  fevcral  Obfervations 
the  Number  of  Toifes,  faid  to  correfpond  to  a  certain 
Height  of  A/^/Tirrj/,  are  only  anfwerable  to  the  Height 
of  the  Mountain  above  the  Level  of  the  Sea  found  by 
Trigonometry,  from  which  the  Height  of  the  Royal 
Obfirvatory^  above  the  Sea,  is  fubftrafted  ;  though,  by 
the  Manner  of  the  Expreflion^a  curfory  Reader  would 

imagine 
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imagine,  that  the  Number  of  Toifes  nam^d,  was  al- 
ways proportionable  to  the  Fall  of  the  Mercury^  and 
think  all  the  Experiments  and  Obfervations  very  accu- 
rately made^  when  they  feem  to  agree  fo  well  m  every 
Refped. 

Now  after  all,  I  do  not  qudlion  but  that  the  Height 
of  the  Barometer^  might  be  as  it  is  fet  down  in  the  Me- 
moirfy  and  well  enough  obferv'd ,  but  it  was  wrong  to 
compare  the  Height  of  the  Mercury  in  the  South  of 
France^  with  the  Height  that  the  Mercury  was  at  in 
the  Barometer  of  the  Royal  Obfervatoty  at  the  fame 
Time  j  for,  at  that  great  Diftance  and  Difference  of 
Latitude,  the  Weather  (and  conlequently  the  Preffure  of 
the  Air  and  Height  of  the  Barometer  at  the  fame  Level) 
might  very  much  vary. 

Even  when  there  is  fair  Weather  all  over  France^  it 
does  not  follow  that  the  Barometer  Ihall  ftand  at  the 
fame  Heighn  Let  us  fuppofe,  for  Example,  that  a 
North  Wind  blows:  Where- ever  the  Air  is  checked  by 
a  Chain  of  Mountains  that  run  Eaft  and  Weft,  it  will 
be  accumulated  over  ihofe  Mountains^  and  confequently 
prefs  more  as  itsColumns  are  higher ;  which  will  make 
the  Mercury  rife  higher  than  it  wou*d  do  with  the 
fame  Wind,  if  there  were  no  Mountains,  or  if  they  ran 
North  and  South. 

The  Way,  to  have  made  the  Experiments  with  the 
Barometer  exaftly,  wou'd  have  been  to  have  obferv'd 
the  Height  of  the  Mercury  at  the  Bottom  and  at  the 
Top  of  the  Mountain,  and  that  witli  a  Tube  of  a  pretty 
large  Bore  (with  a  proportionably  large  Ciflern  for  the 
ftagnant  Mercury)  becaufe,  in  a  fmall  Tube,  the  Aler^ 
rirrjf  will  often  ftick  to  the  Side?,  and  rife  irregularly,  as 
it  will  alfo  in  inclio'd  Barometer?.  Simple  Barometers 
are  the  beft,  and  a  magnifying  Glafs  may  be  made  ufe 
»  of 
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of  to  obferve  fmall  Rifes  or  Falls,  having  two  fine  and 
well  made  Indices  to  the  Tube. 

Dr.  Edmund  Halley^  our  Royal  Aftronomcr,  ha?, 
fome  Years  ago,  given  u?,  in  the  Thilofoj^bicat 
TranfaElions ^  the  Falls  of  Mercury  in  the  Barometer, 
correlponding  with  the  Heights  to  which  the  Barometer 
muft  be  carried  to  produce  thofe  Falls.  The  firft  tenth 
Part  of  an  Inch  in  the  Fall  of  the  Mercury ^  he  makes 
to  anfwer  to  an  Height  of  90  Feet  j  the  next  tenth,  to 
an  Height  fomething  greater,  and  fo  in  Proportion,  as 
the  Air  diminilhes  in  Denfity,  according  as  we  rife  in 
Height.  The  Proportion  of  the  firft  Tenth  of  the  Mer- 
cury%  Fall,  he  has  built  upon  the  Comparifon  of  the 
different  Specifick  Gravities  of  Air  and  Mercury ;  and 
u\i\n%  Mercury  10  hQ  131-  Times  heavier  than  Water, 
and  Water  (in  cold  Weather)  to  be  800  Times  heavier 
than  Air-,  it  follows,  that  13,  5x800,  will  give  io8co; 
which  Number,  if  it  be  taken  in  Feet,  and  divided  by 
no  (the  Number  of  the  loth  of  an  Inch  in  a  Footj 
we  fhall  have  90  Feet  anfwerable  to  the  loth  of  an 
Inch,  and  75  Feet  to  a  Line  or  the  ixth  Part  of  an  Inch. 
As  the  Doftor's  Tables  may  be  of  ufe  to  the  Curious, 
1  have  inferted  them  here. 


Nor 
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I.  A  TABLE  fiitwing  the  AUituJe^  to  given 

Heights  of  the  Mercury. 

Feet. 


laches.  3* 

0 

39 

9if 

38 

i86x 

27 

*844 

^6 

3«6j 

a5 

49xa 

30 

X0947 

i; 

18715: 

%^66x 

f 

48378 

9i83» 

0 . 

5 

"Of  47 

0  . 

aj 

ix9i6& 

0  . 

,  I 

*9 

Miles  or 

i5'4oeo 

0  . 

.  01 

4» 

Miles  or 

ai($i69 

0  . 

.  001 

53 

Miles  or 

^78338 

11 A 
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IL  4/  TABLE  Jhewing  the  Heights  of  the  Mer- 

cuiy,  at  given  Attitudes. 


Feet.       0 

30 

00    Inches  and  Tenths. 

1000 

a8 

9' 

xooo 

»7 

Z6 

3000 

2<J 

8f 

4003 

»f 

87 

5000 
I  Mile 

*4 

93 
67 

X 

ao 

^9 

3 

16 

68 

4 

13 

7^ 

S 

II 

28 

xo 

4 

^4 

15- 

X 

60 

xo 

0 

9S 

*5 

0 

*3 

30 

0 

08 

40 

0 

012 

Now,  as  very  few  Mountains  in  the  World  are  3  Miles 
high,  and,  generally  fpeaking,  thofe  that  we  look  upon 
as  high  Hills,  (except  the  Ander^  and  fome  others  in 
America)  ^xt  not  much  above  a  Mile  high  4  we  may, 
for  finding^the  Height  of  Mountains,  take  a  fixM  Num- 
ber of  Feet  in  Altitude  to  anfwer  to  every  loth  or  la^th 
oi^an  Inch  in  the  Fall  of  the  Mercury  \  becaufe  90  Feet  are 
by  Dr. //i»//ry  only  taken  for  the  hrft  Tenth,  and  great- 
er Heights  for  other  Tenth?,  encreafing  with  the  Fall 
of  the  Mercury.  Therefore  I  wou*d  propofe  another 
for  a  round  Number,  namely  ^6  Feet  for  every  Tenth, 
and  80  Feet  for  every  lath  of  an  Inch,  very  near  the 
Number  that  1  Ittve  found  by  my  Calculation,  which  is 
as  follows.  Fine 
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Fine  Mercury  (fuch  as  is  made  ufe  of  in  Barome- 
ters) is,  generally  fpeaking,  13}  times  heavier  than  Wa. 
ter ;  and,  I  found  fome  brought  from  the  Eaft-Indies^ 
to  be  14  times  heavier.    I  have  found  Air  in  Summer, 
to  be  near  900  times  lighter  than  Water  j    and   800 
times  in  Winter  j  therefore  I  take  Z$o  at  a  Medium 
Now  850  X  I3t  =  X  1606,6,  which,  divided  by  130 
gives  ^6^7  Feet,  for  f.-  of  an  Inch  of  Mercury^  or  80,5 
*^^?  %  "°^»"  ^"ch.  This  Number,  taken  mvariabJe, 
will,  intakmg  the  Height  of  feveral  Hills,  agree  prerrv 
well  with  the  Numbers  that  come  out,  when  Dr.  HallesU 
Table  is  made  ufe  of  i  and  with  the  Experiment  made 
by  the  late  Profeffor   Mr.  J.  Cafwell,  who,  having 
taken  the  Height  of  Snowdon  Hill  in  Caernarvan- 
Jhtre  very  accuratelv,  and  finding  it  to  be  3710  Feet 
above  the  Level  of  the  Sea,  tried  how  much  lower  the 
Mercury  wou'd  ftand  in  the  Barometer  upon  that  Hill 
tiian  at  the  Level  of  the  Sea,  and  obferv'd  it  to  fubfide 
3  9  Inches.    I  am  fenriblethat  it  will  be  alledged,  that 

of  high  Hills,  becaufe  of  the  great  Cold,  fince  they  are 
generally  cover'd  with  Snow ;  but  then  we  are  to  con- 
fider,  that  when  we  are  got  above  a  Mile  higher  than 
the  Uvel  of  the  Sea,  the  incumbent  Atmofphere  has  loft 
a  moft  a  5th  Partrf  itt  Weight  ♦ ;  and  therefore  the  A 
at  the  Top  of  the  Hdl,  being  fo  much  lefs  prefs'd,  will 

notwithftandmg  the  intcnfe  Cold,  be  more  rarified  than 
at  the  Bottom  of  the  HilL  ""nca  tnan 


*  Ifti*  wbtU  Ak  WMt  rtduted  t»  tht  rsmt  n^Si^    -. ;.  ;  /     .      . 
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Now  if  we  go  back  to  the  Obfervations  of  the  Baro- 
meter,  made  by  the  Gentlemen  that  drew  the  Meri- 
dian  in  France^  we  Ihall  find,  that  on  tlie  Mountain  of 
RbodeZj  in  the  Latitude  of  44^,  iif  the  Barometer  fell 
24  Lines  below  the  Level  of  that  in  the  Cbfervatory, 
and  tliey  allow'd  only  2741  Toifes  to  correfpond  to  tli:it 
Fall ;  wherear,  according  to  Dr.  Halleys  Proportion  of 
a  Tenth  of  an  Inch  for  90  Peer,  they  Ihou'd  have  taken 
300  Toifes -5  and  tho*  the  Hypotenufes  A  B,  and  B  C, 
*  were  taken  longer  than  the  bare  Declivity  of  the 
Mountain  (which  wou'd  make  the  Error  Icfs  than  the 
79  Toifes  1  mentioned  above)  yet  if  my  Proportion  be 
made  ufe  of,  viz.  of  80  Feet  for  each  Line  of  Mer- 
curyy  that  will  make  the  Mountain  310  Toifep,  which, 
being  higher,  will  therefore  (hew  the  Bafe  to  be  yet 
fhorter,  and  confequently  the  Error,  at  that  Kate,  will 
be  greater. 

This  Error  (and  fuch  like,  if  any  more  were  made) 
will  encreafe  the  Meafure  of  the  44th  Degree  of  Lati- 
tude on  the  Earth  ;  and,  by  obfervmg  what  was  done 
in  the  next  Degree,  we  fliiU  find  that  that  Degree  was 
taken  too  fhort.  In  the  Latitude  of  45^,  38^  the 
Mountain  of  Cojle  is  made  Siy  Toifes  high  \  whereas 
the  54  Lines  of  the  falling  Mercury  in  the  Barometer, 
faid  to  anfwer  to  that  Height,  will  give  but  705,6  Toi- 
fes (which  we  will  call  705,5)  even  according  to  my 
Computation  of  80  Feet  to  a  Line,  which  is  the  greateft 
Allowance.  If  we  fuppofe  this  Mountain  to  rife  in  an 
Angle  of  26^,  33 ',  as  we  did  that  of  RhodeZy  the  Sides 
of  the  Mountain,  or  Hyfotenufes  A  B,  and  B  C,  f  will 
be  each  equal  to  i$77,S4'^oi(c?^  and  the  whole  Baler 
A  C,  to  2812  Toifes.  Now,  when  the  Height  of  this 
Mountain  is  cali'd  815  Toifer,  the  Bafe  AD,  or  DC 

*  Fig.  HI.  t  FJ15.  IV. 
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{by  EucL  47. 1.)  becx)mcs  only  equal  to  FD  orDGrrr 
1 3  $Ojj  Toies^and  its  Double,  or  FG  the  whole  Bafe,  will 
be  but  2  ;'0i,4  Toifes,  lefs  than  the  former  by  iio,6  Toi- 
fes.  This  Error  is  fo  great  (fo  much  more  than  the  Diffe- 
rence of  31  Toifes  for  a  Degree)  that  tho*  I  fupposM  the 
Lines  found  by  Trigonometry,  which  terminate  at  the 
Top  of  the  Mountain,  to  be  much  longer  than  the  Hv* 
potenufe  A  B,  yet  there  will  be  Error  enough  to  maKc 
the  45*^  Degree  of  Latitude  appear  much  (horter  than 
it  is.  Suppofing  (becaufc  of  the  Length  of  the  Lines 
AB,  or  the  great  Diftance  from  which  the  Mountain 
might  be  obferv'd)  that  thefe  Errors  were  four  times 
lefs  than  I  made  them  ^  yet,  at  that  Rate,  one  muft  add 
near  30  Toifes  to  the  44th  Degree  of  Latitude,  and  take 
away  above  30  from  the  45:th  Degree,  which  will  make 
the  44th  of  57q8o  Toife?,and  the  45'th,  of  only  5*7030  ^ 
and  this  will  give  a  Difference  of  50  Toifes  ^  fo  that  if 
an  Angle  can  be  taken  to  two  or  three  Seconds,  to 
which  32,  or  48  Toifes,  are  faid  to  anfwer  upon  the 
Surface  of  the  Earth,  fuch  a  Difference  might  be  vifi- 

ble. And  much  more  fo,  if  other  Errors  of  the  fame 

Kind  (hou'd  happen  to  have  been  made  the  fame  Way  j 
or  if  thofe  Errors  were  nearer  my  firft  Suppofition  than 
this  lafh  Nay,  tho*  the  45'th  Degree  of  Latitude  may 
be  13  Toifes  bigger  than  the  44th,  it  might  by  this 
Means  appear  to  be  confiderably  lefs. 

Such  a  Miflake  might  be  the  Occaiion  of  making  the 
Hypothefis  of  the  Earth  being  an  oblong  Spheroid,  efpc- 
cially  becaufe  in  this  Hypothefis,  the  Degrees  differ 
moft  in  Length  from  one  another  about  the  45  th  Degree; 
and,  when  once  an  Hypothefis  is  fet  on  Foot,  we  are 
too  apt  to  draw  in  Circumftances  to  confirm  it  •,  tho\ 
perhaps,  when  examined  impartially,  they  may  rather 
weaken,  than  flrengthen  our  Hypothefis  ;othcrwife,  the 
Author  of  the  Hiftory  of  the  Royal  Academy^  for  the 
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17  n,  wouM  not  liwe  alledg'd,  ^tX  the  late  Man f. 
Caffini^y^rt/V  Jupiter  to  beoval^  as  a  Proof  of  young 
Morif.  Cafflni's  Hypothclis  ;  becaufe  Jupiter  is  oval 
rhe  other  Way,  that  is,  an  oblate  Spheroid  flatted  at  the 
Poles,  as  the  faid  late  Monf.  Caffini  gave  the  Propor- 
tion ofthe  Axif,  to  tlie  ^Equatorial  Dia'net-er,  tb  be  as 

15  to  16.' And  our  late  ingenious  Aftronomer, 

the  Reverend  Mr.  Tound^  withaTelefcope  ofiaj  Foot 
focus ^  and  an  excellent  Micrometer,  has  given  thofe 
Proportions  as  11  to  13.  If  a  Proof  is  to  be  drawn 
from  Analogy,  or  what  is  obferv'd  in  other  Planets,  this 
muft  deftroy  IVlonf.  Cajfini^  Hypothefis,  and  confirm 
Sir  Ifaac  Newton*^. 

The  Opinion  of  Dr.  Burnet  (the  Tlieorift)  quoted  in 
the  Memoirs,  for  the  Year  171 3,  is  but  a  very  weak 
Argument  in  favour  of  Monf.  Caffini^s  Hypothefis,  on 
Account  of  the  Reafon  Dr.  Burnet  give,  to  prove  the 
Earth  higher  at  the  Poles,  than  the  ^Equator  ;  for  he 
fays,  **  That  the  Velocity  of  the  Parts  of  the  Eartli, 
*^  in  its  Diurnal  Rotation,  being  greater  at  the  iEquu- 
"  tor  than  towards  the  Poles,  all  the  Water  muft  be 
*'  driven  towards  the  -Equatorial  Regions^  from 
"  whence,  being  repelled  by  the  Refiftance  of  the 
•*  Air,  it  muft  run  off  again  towards  the  Poles  ^  and 
«  fo  the  Figure  of  the  Water  was  lengthened  out  into  an 
"  oblong  Spheroic',  and  confequently  the  Cruft  of  the 
^  Earth  over  it  did  put  on  the  fame  Figure,  ^c. 

But  why  the  Air  (hou'd  refift  more  towards  the 
JEquator  than  the  Poles,  the  Dodor  did  not  give  any 
Reafon  to  {hew  ^  and,  if  it  had  been  fc,the  fame  Force, 
that  drove  the  Water  towards  the  Equator,  muft  have 
kept  it  there.  The  Doftor,  in  the  latter  Part  of  his  AG- 
fertion,  forgot  what  he  had  faid  in  the  former ;  for  the 
Water  cou'd  not  run  off  towards  the  Poles,  whilft  the 
Earth  continued  its  Rotation  with  the  fame  Velocity. 

For 
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For  if  he  had  confidcr'c?^  he  wouM  have  found  his  Ar- 
gument in  other  Words  to  be  this.  Becaufe  Bodies^ 
that  m9ve  in  a  Circle^  always  endeavour  to  recede 
from  the  Axis  of  their  Motion  \  therefore  the  fVater^ 
by  that  Endeavour^  comes  nearer  to  the  A^s  of  its 
Motion ;  which  is  abfurd.  But  Dr.  Burnet^  after- 
wards, aiter'd  his  Opinion,  as  I  am  credibly  inform^. 

Having  thus  given  my  Reafons  for  difipprcving  of 
Monf.  Caffint^  Opinion,  concerning  the  Figure  of  the 
Earth  \  i  coire  now  to  confider  Sir  I/aac  Newton^r^ 
who  makes  it  higher  at  the  .Equator, than  at  the  Poles  \ 
but  before  I  enter  upon  it,  I  beg  Lei  veto  quote  a  Para* 
ra^raph  out  of  the  Hiftory  of  the  Royal  Academy  for 
1 7 13.  Thefe  are  the  Words  of  the  Author.  "  Rea- 
*'  fonings  drawn  from  the  different  Lengths  of  a  Pen- 
**  dulum  indifferent  Climate?,  or  from  the  Inequality 
^  of  the  Centrifugal  Force  arifing  from  the  Diurnal 
*  Motion  of  the  Earth,  are^  perhap?,  too  nice  to  pro* 
*'  duce  a  certain  Conviftion  ;  nay^  perhapr,  we  are  not 
**  well  enough  aiTured  of  the  Principle?,  and  the 
^  Confequences  may  fometimes  be  different.  And 
**  therefore  it  is  evident,  that  the  beft  Way  in  this  En- 
*'  quiry,  is  only  (as  MonC  CaJJlni  does)  to  make  ufe 
«  of  unqueftion*d  Obfervations,  which  (erve  direftly 
^  to  decide  the  Queftion. 

That  Monf.  CaJJini  has  not  made  ufe  of  unquefihtCd 
Obfervations^  and  the  Meafurcp,  he  mentions,  are  not 
able  to  decide  the  Queftion,  appears  from  what  I  have 
already  faid.  We  muft  therefore  flie\i',  whether  the 
Principle?,  from  which  Sir  Ifaac  Newton  has  deduced 
his  Figure  of  the  Earth,  are  fully  proved  or  not :  Whe- 
ther the  Concluficn  drawn  from  ihem  is  plain  and  evi- 
dent j  and  whether  the  Experiments  on  Pendulums, 
that  confirm  the  Theory,  are  cafy  to  be  made,  and  may 
be  depended  upon. 

ThQ* 
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Tho'  Sir  Ifaac  Newton^  in  his  Trincifia^  has  not 
endeavoured  to  give  the  C^ufe  of  Gravis v,  or  to  deter- 
mine whether  it  be  owing  to  an  Itnpulfe  or  not  •,  yet  h( 
has  fhewn  what  its  EfFefts  and  Laws  are,  from  plaii 
Experiments  made  by  others  and  himfelf.  From  the 
Laws  of  Gravity,  and  from  theObfervation  of  a  Corner, 
♦  he  has  deduced  the  Annual  Motion  of  the  Earth ;  and 
it  mufthavea  Diurnal  Motion,  if  it  has  an  Annual  one, 
otherwife,  it  will  not  agree  with  the  Thanomena.  Tht 
Laws  of  the  Centrifugal  Force,  or  that  Force  by  which 
a  Body,  whirl'd  round  in  any  Circle,  endeavours  to/  re- 
cede from  the  Center  of  its  Motion,  have  been  deipon- 
ftrated  by  Monf.  Huygens. 

Thefe  are  the  Prmciples  from  which  Sir  Ifaac  I^ew* 
ton  draws  his  Conclulion  ^  and  tho'  fome  Perfons,  that 
will  not  be  at  the  Pains  to  examine  them,  may  ^eny 
them  by  the  Lump,  yet  no  Body  has  yet  been  able  to 
(hew  any  Flaw  in  the  Demonftrations  that  relajte  to 
them. 

NB.  This  T^ifertation  wiU  be  continued  in  our 
next. 


*  Prlncif^  Lib^  3.  Pr^f,  iz^  x5«  &  42. 
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II.  Some  Obf cry atiom  made  in  an  Oftrich,  dijfefled 
by  Order  of  Sir  Hans  Sloanc,  !Bart.  !By  Mr. 
John  Ranby,  Surgeon.     F.  3(.  5. 

HAving  feparated  the  Mufcles  of  the  jibdomen, 
which  in  this  Subjeft  were  only  two  oblique 
Pair,  we  obferv'd,  between  their  Tendons^  which  were 
very  ftrong,  and  the  Teriton^um,  which  was  exceed- 
ing thin,  a  thick  Layer  of  fevous  Fat,  whofe  Office,  con- 
fidering  the  Smallnefs  of  the  Efifkon^  and  the  few  adi- 
pofe  Veficles  of  the  Mefentery^  with  the  Thinnefs  of  the 
yiri/^^iT^w,  might  probably  be  to  fupply  the  Part  both 
of  Ef  if  loon  and  Mefentery  in  other  Animals,  as  to  lu- 
bricating the  Inteflines. 

There  were,  in  our  Subjeft,  two  diftinft  Ventriclef, 
contrary  to  the  Obfervation  of  the  Royal  Academy  at 
Taris.  The  firft,  and  in  its  natural  Situation,  the 
lower,  which  the  Members  of  the  faid  Academy,  call 
the  Craw,  and  fuppofe  to  be  only  a  Dilatation  of  the 
Oefofhagus^  was  conGderably  larger  than  the  fecond, 
and  uppermoft  Mufcular  One  ^  befides,  that  it  h.id 
ftrong  Mufcular  Fibres,  both  circular  and  longitudinal  : 
The  ^Duodenum  comes  immediately  out  of  the  fecund 
Ventricle. 

Both  Ventricles  were  diflended  beyond  their  ufual 
Form,  and  fiJlM  up  with  fo  large  a  Qjiantity  of 
Food  of  different  Kinds,  as  Stones,  Bone?,  Sticks,  Grain, 
and  other  Food,  that  it  v/as  almoft  impoHible  for  them 
to  perform  their  Office  of  Digeftion,  whiclvvery  likely 
was  one  of  the  chief  Caufes  of  the  Animirs  Sicknefs 
and  Death  ^  and,  really,  the  Contents  of  both  feein'd 
to  have  undergone  but   verv  little  or  no  Alteration. 

The 
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The  Epiploon  partly  coverM  the  firft  Ventricle,  but 
was  no  VVays-proportionabk  to  the  Size  of  the  Animal. 

The  Spleen  wasfaften'J,  by  a  Membrane,  to  the  ri;hf 
Side  of  thefecond  Ventricle,  snd  was  very  fmall,  con- 
fidering  the  Size  of  the  Animal. 

The  Glands  of  the  Mefentery  were  hardly  vifiblc, 
but  the  Veins  and  Arteries  very  confpicijoiis. 

The  Cacumsj  in  our  Sabjed,  were  n;.Mr  three  Foot 
in  Length,  the  Diameter  one  Inch  eight  Lines  ;  they 
were  faften'd  to  the  Ileum^  and  not  to\he  Colott^  asthe 
Gentlemen  of  the  Royal  Academy  aJfcrr. 

To  their  Defcripticn  of  the  Kidneys,  I  have  nothing 
to  add,  except  that  the  two  Vretcrs  lay  upon  their 
Surface,  as  they  do  in  other  Bird?,  and  that  their  dif- 
ferent Branches.coming  from  all  the  Parts  of  the  Kidney, 
of  which  the  fuperior  was  very  confpicuous,  entered 
the  Kidney  about  its  Middle^  and  form'd  there  a  very 
large  Pelvis. 

The  Liver  was  in  one  Cayity  with  the  Heart,  of 
which  it  coverM  near  one  half;  it  had  no  Gall  Bladder, 
and  but  one  DuBus  Bilarius  inferred  into  the  ^uo- 
denum^  about  two  Inches  below  the  Tylorus^  which 
feem'd  to  have  an  immediate  Communication  with  the 
Vena  Torta^  becaufe,  by  blowing  into  it,  this  latter 
was  alfo  diftended.  The  Heart  and  Liver  were  fep  i- 
rated  from  the  Inteftines,  by  a  membranous  2)w. 
phragm. 

Both  Heart  and  Liver  were  fufpended  by  one  com- 
mon Mediaftinum^  by  the  Help  of  its  fcveral  Mefn- 
branes,  and  eight  ftrong  Mufcles  on  each  Side, 
arifing  from  the  upper  Part  of  the  Ribs,  going  from 
thence  over  the  Lungs,  and  ending  in  a  very  ftrong 
Tendinous  Membrane,  which  is  inferted  into  the  Spina 
Lorfi. 

The 
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The  Liquor,  contained  in  the  Pericardium,  was 
fmall  in  Qjjantity%  and  perfedly  tranip^renr. 

The  Lungs  lay  under  the  TDiaphragtn  and  its 
Mufcle?,  in  a  deep  Cavity,  form'd  by  the  live  true 
Ribs.  They  were  pretty  thick  about  the  middle,  and 
exceeding  thin  and  (harp  towards  the  Extremities. 

In  viewing  the  Eye  external,  it  d  id  fomewhat  re- 
femblc  the  Human  Eye,  except  that  it  was  lefs  Con- 
vex, with  a  free  and  moveable  upper  Eye- lid,  with  Eye- 
lafhes,  as  mod  Terreftriai  Anijiials  have,  befides  a  Tu- 
nica NiSiitanSj  as  in  other  Birds.  Befides  the  feven 
Mufcles  of  the  Eye,  as  they  are  in  Brutes,  it  hid  two 
more,  one  arifing  from  the  fore-part  of  the  Sclerotica^ 
which  foon  forni*d  a  fmall  Tendon^  obliquely  furround- 
ingthe  Optic  Nerve,  and  tlien  join'd  to  another  Mufcle, 
which  arifes  oppofite  to  the  former,  from  which  the 
Tendon  continues  its  Way,  and  is  inferted  in  the  Tu- 
nica  NiStitans.  The  Aqueous  Humour  we  found  in 
greater  Quantity,  than  is  common.  The  CryJIalline 
was  of  an  uniform  Subftance,  but  lefs  Convex  on  the 
infide,  then  without.  The  Vitreous  was  fmall  in 
Quantity,  confidering  the  Largenefs  of  the  Eye  ;  the 
Choroides  was  entirely  black,  without  that  Variety  of 
Colours  at  its  Bottom,  which  is  common  to  mod  Brutes. 
The  fore-part  of  the  Sclerotica^  where  it  is  annexed 
to  the  Cornea^  was  bonv,  confifting  of  ij  bony  Scales 
join'd  one  to  another,  {o  as  to  make  one  circular  Bone 
round  the  Cornea. 

As  for  a  more  particular  Defcription,  I  refer  to  the 
Anatomical  Account  given  by  the  Royal  Academy  at 
Taris^  in  their  Natural  Hijlory  of  Animals^  and  to 
Vallifneriy  Profeflbr  at  Tadua^  his  Notomia  del 
Struthio. 

Vol.  XXXIir.  Kir  n. 
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References  to  the  Figures. 

Fig.  V. 

Shews  the  upper  Part  of  the  Thorax,  the  Sternum 
being  removed,  with  the  Heart  and  Liver  and  neighbVing 
Parts,  in  their  natural  Situation. 

A  A.  The  Membranous  T^iaphragmy  in  which  are 
obferv^d  feveril  diftinft  Cavities. 

a  a  a.  The  Ligament  that  fufpends  the  "Diaphragm. 
b  b.  The  Ribs* 

B.  The  Heart.    C  C.  The  two  Lobes  of  the  Liver 
immediately  above  the  Heart. 
c  c.  The  Brachial  Artery,     d.  The  Vein. 
e  e.  Vena  Cava, 
f.  A  Glands  on  the  Brachial  Artery. 

fg.  Part  of  the  Afpera  Arteria. 
h.  Part  of  the  Oefofhagus. 
i  i.  Two  Mufcles  ariUng  from  the  Sternum,  and  in- 
ferted  into  the  Afpera  Arteria. 

Fig.  VI. 

The  inferior  Part  of  the  Thorax,  the  Heart  and  Liver 
being  removed. 

AAA.  The  lower  Part  of  the  Diaphragm^  imme- 
diately covering  tlie  Lungs. 

B  B,  ^c.  Eight  ftrong  flelliy  Mufcles  arifing  from  the 
Ribs,  and  inferted  into  the  T^iafhragm^  forming  a 
Cavity  for  the  Heart  and  Liver. 

c  cc.  The  Ribs.  D.  The  defending  Trunk  of  the 
Aorta. 

E  E.   The  left  Lobe  of  the  Lungs  freed  from  the 
Ytaphragm. 

f?    n«».i- 
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F.  Part  of  the  jff/era  Arteria, 

Fig.  VII. 
Part  of  the  Globe  of  the  Eye. 

a.  The  Cornea,    b  b.  The  Ciliary  Ligament. 
c  cc.  The  fore-part  of  the  Sclerotica ,  compos'd  of 
z  5  bony  Scales. 

Fig.  VIII. 
The  back-part  of  the  Globe. 

a  a  a.  The  back-part  of  the  Sclerotica, 

b  b  b^  ^c.  The  feven  Mufcles. 

ccc.  The  eighth  and  ninth  5  the  Tendon  of  which 
(dd)  goes  round  the  Optic  Nerv^  /,  and  is  inferted 
into  the  Tunica  Niffitans. 

e  e.  Membrana  NiSfitans. 

Fig.  IX. 

The  Kidneys  with  their  Veffels. 

A  A  The  Kidneys. 

B  B .  Aorta  defcendens. 

CC  Vena  Cava. 

D  D.  The  Emulgent  Arteries. 

EE.  The  Emulgent  Vein  with  its  Ramifications. 

FF.  The  Ureters. 

G.  The  Union  of  the  fuperior  and  inferior  Ureter. 
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III.  An  Jccount  of  the  Appearance  of  Mercury, 
pajfmg  o'\>er  the  Suns  Dlsk^  on  the  i^th  of  Octo- 
ber, 1713  determining  the  mean  Motion^  and 
fixing  the  Nodes  of  that  fplanet's  Orb.  Sy  Ed- 
mund Halley,  LL.  D.  Aflron.  (I(cg.  and 
%  S.  S. 

THE  Tranfit  of  the  Planet  Mercury,  over  the  Didc 
of  the  Sun^  being  one  of  the  niofl  curious  and 
uncommon  Appearances  that  the  Heavens  afford,  our 
Aflronomers,  both  at  home  and  abroad,  made  due  Pre- 
paration to  obferve,  with  the  utmoft  Exaftnefs,  that 
which  happened  on  the  29th  diOSfober^  17^3,  vvhich 
!  had  predided  in  the  Year  1691  (yA//.  Tranf. 
N^  193  •)  would  be,  in  Part,  vilible  in  England. 
And  the  Sky  proving,  more  than  ordinary,  favourable  at 
that  Tnne,  we  were  enabled  to  obferve  the  Ingrefs  on 
the  iSW/n's  Limb,  with  the  greateft  Accuracy. 

Accordingly,  the  fame  Day,  Offob.  i^^fiyL  vet.  at 
Greenwich  in  the  Royal  Objfervatory^  I  tirft  perceiv  V, 
with  my  24  Foot  1  ube,  the  Planet  making  a  fmail 
Notch  in  the  iJ^^'sLimb  at  a^  41'  a 3''  7*.  app.  And 
at  q'^  41'  ad''  he  was  wholly  entcr*d,  making  an  interi- 
our  G)ntad',  the  Light  of  the  Sufi%  Limb  juft  beginning 
to  appear  behind  his  dark  Body  j  which,  notwithfland- 
ing  the  Slownefs  of  the  Motion,  wa?,  in  a  Manner,  in- 
ftantaneous*  Then,  applying  the  Micrometer  to  the 
faid  24  Foot  Tube,  I  open'd  it  fo  as  to  take  in  16''  15" 
equal  to  the  Sunh  Semidiamcter  at  that  time^  and 
caufing  the  northern  Edge  of  the  Sun^  to  move  cxadly 
along  one  of  the  Pointer?,  I  waited  till  the  Center  of 
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Menmry  cavneto  move  ^Vn%  the  nther,  as  I  found  it  to 
do  at  3^^  i'  i6''  T.  4//.  But  RefraStion  con»^nding 
this  DiffereiKe  cf  Declinctiviti  ahout.  f  Second  {\\it 
Sun  being  then  but  about  u^  high)  I  conrl  ded  that 
the  Centers  of  the  Sun  and  Mercury^  n^crc  rrulv  in  the 
fame  Parallel  of  Declination  at  3^^  3'  T.  apf.  proxime. 

At  IVanfted  in  EJfex  my  worthy  Colicgue,  the  Rc\-. 
Mr.  J^mes  Bradly,  Savi/ian  Profeflor  of  JJirono^ry^ 
obferv'd  with  the  Hugenian  Tele/cope^  of  above  120 
Foot  long,  the  total  Immerfion,  or  interiour  Contift 
of  the  Limb?,  at  7^  26' 45"?'.  ^eq.  that  isi^^  41'  58'' 
T.  aP^.  twelvf  Seconds  later  than  I  found  it  at  Green- 
wieo  5  nioft  of  this  Difference  being  due  to  the  Diffe- 
rence of  our  Meridians.  And  applying  the  Micrometer 
to  that  vaft  Radius^  he  meafured  the  Diameter  of  the 
"Planet  10^/  45 '''.  At  %^  48'  S7^'  he  found  the  Dif. 
ference  of  Declination  between  the  fouthfrn  Limbs  of 
the  Sun  and  TUnet  by  the  Micrometer^  in  a  fifteen 
Foot  Tube,  to  be  15'  19'^  Wherefore,  allowing;  the 
obferv'd  Semidiameter  of  the  Tlanet^  and  the  Rcfrac- 
tion,  the  faid  Difference  was  nearcft  ly/  30'',  and  con- 
fequently.  Mercury  more  foutherly  rhan  the  Sun's 
Center  in  refpedof  Declination  o'  45^^ 

Mr  George  Graham^  in  Fleet- ft reet^  London,  ob- 
ferv'dthe  tirit  Lnprcflion  on  the»y««*s  Limb  at  x^^  41/ 
^f'T.  apf.  and  at  a^^  43'  19''^  Mercury  was  intircly 
within  the  Disk.  At  3^^  6'  41'^ he  meafurM  with  a  Mi- 
crometerj  in  a  twelve  Foot  Tube,  the  Diftance  of  his 
Center  from  theneareft  Limb  of  the  Sun  2'  13'^  And 
again,  at  3*^  7%^  24''  theirDiftance  wasfjund  3^57''. 
At  3^^  34^43'^  he  meafur*d  the  Difference  of  Dedini- 
ticn,  from  the  northern  Limb  of  the  Sun  14'  57''^ 
which,  correfted  by  Refralfionj  becomes  15''  4^',  that 
is  I '  11''  more  northerly  than  the  Sun's  Center. 

In 
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In  the  Obfervatory  at  Tarts  Signer  Maraldi  ob- 
ferved  the  hrft  Appearance  ot  Mercury  on  the  Sun's 
Limb  at  %^  50'  13''  7.  a^f.  and  rhe  interiour  Contaft 
at  x^  51'  48'^  And  Mr.  ile  Lijlcj  obferving  a- part, 
concluded  the  fame  at  x^^  51 '  37'^  but  fufpeds  it  might 
have  been  feme  few  Seconds  later.  This  Gentleman 
has  communicated  his  Obfervation  at  large,  from  whence 
we  fhall  only  borrow  the  following  obferved  Lati- 
tudes. 

\x     t    ^^  1    If 

At  X  56  20  Latitude  Bore  a  Mercurii   3  36 

3  00  40  3  4x 

3   10  20  3  46 

3  16  12  3  55^ 


aiiU  lUcJl    lie     V\  rl9   gULlCli    ^IJIilCiy     WilIlUI|     dL    y    d/       4^      • 

And  thcfe  are  the  Obfervations  mod  to  be  depended  on, 
that  wc  have  received  from  abroad. 

In  order  to  deduce  from  this  Thanomenon^  fo  accu- 
rately obferved,  what  may  contribute  to  the  Perfeclioning 
of  the  Theory  oi  Mercury's  Morion,  which  (as  appears 
by  the  near  Agreement  otour  Numbers  with  this  and 
many  other  Obfervations  of  him)  feems  to  need  but  very 
little  Corredion  ;  I  carefully  computed,  from  our  Tables, 
the  Motion  of  the  Planet  in  five  Hour?,  anvl  found  his 
apparent  Motion  on  the  Sun,  to  be  in  Longitude  29' 
21//  Retrograde,  and  that  his  Latitude  encreasM  nor- 
therly 4/  171''  in  the  fame  time  ;  whence  the  Hora- 
ry Klotion  in  Longitude  5'  52//,  and  in  Latitude 
C/511",  and  thence  the  Angle  of  the  vifible  Way 
with  the  Ecliptick  8^  19',  and  the  Horary  Motion  in 
that  Way  5/  56'/.     Again,  the  Angle  of  the  Ecliptick 

with 
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with  the  Meridian,  being  in  this  Place  73  ^  X4',  the 
vifible  Way  of  Mercury^  made  an  Angle  of  6$^  5^ 
with  the  Meridian  pafling  through  the  Center  of  the  Sun^ 
whence  the  Horary  Change  of  Declination  becomes 
exaftly  2'  30''. 

Thefe  Hata  I  choofe  rather  to  take  from  the  The- 
ory, than  from  immediate  Obfervation  •,  becaufe  there 
is  always  an  unavoidable,  tho^  fmall  Uncertainty,  in 
what  we  obferve,  yet  greater  than  there  can  be  in  the 
Computation  for  fo  fmall  a  Space  of  Time,  efpecially 
now  the  Theory  is,  as  I  faid  before,  fo  very  near  the 
Truth. 

This  premifed,  let  us  now  enquire  the  true  Time 
of  the  central  Ingrefs,  and  the  Latitude  of  the  Planet 
at  that  Time.  And  tirft,  by  my  own  Account,  Mer- 
cury was  gotten  into  the  Parallel  of  the  Sun's  Center, 
xij  Minutes  after  the  central  Ingrefs,  in  which  Time 
he  afcended  to  the  'Northward  oi  54'',  and  fj  much, 
therefore,  was  he  more  Southerly  than  the  Suns  Cen- 
ter at  his  Ingrefs.  Mr.  Bradly^  7 ^  Minutes  after  the 
faid  Ingrefs,  in  which  the  Phnat  afcended  o'  19'',  found 
his  Declination  o' 45^' South,  and  therefore  at  the  Ingrefs, 
his  Declination  was  i '  4''  South.  And  by  by  Mr/Cr^- 
ham^s  Obfervation,  Mercury  was  more  northerly  thin 
the  5»»*s  Center  i'  11'',  53/  10//  after  the  central  In- 
grefs ^  but  in  tliat  Time,  Mercury  afcended  x'  13/-/, 
wherefore,  according  to  him,  at  the  ingrefs  the  Planet  had 
\t  1^^  South  Declination.  We  (hall  not  therefore  err  a- 
bove  a  Semidiameter  oi  Mercury,  if  we  alFume  his  De- 
clination.at  that  Time, to  have  becM  precifely  one  Minute. 

Now  the  Suns  Semidiameter  being  then  i6f  15//, 
one  Minute  is  i\it  Sine  of  3^  31/  in  the  Arch  of  the 
Sun^s  Limb  -^andconteq' entlv,  the  P:>int  of  this  Ingrefs 
was  13^  4^  more  northerly  than  the  iicliptick^  whence 
the  Latitude  of  Mercury  was  then  3  /40^^  North,  and 
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Difference  of  Longitude  15'  5c'/, by  how  much  he,  at 
that  Tiaie,  foU.Jw'd  the  Suu^s  Center. 

If  therefore,  to  the  Arch  of  1 5<»  4',  we  add  the  Dju- 


le 
t 
made  his  Exit,  likewife  to  the  North  of  the  Ecliptic k. 

Hence  the  Chord,  defcrib'd  in  the  whole  Tranlit,  was 
of  137  o  14',  and  the  Chord  itfelf3o'  16"  ;  and  the 
nearelt  Diftance  to  the  ty^v's  Center  5'  ^6'',  Now  the 
Horary  Motion  in  this  Chord,  being  5'  56'',  the  whole 
Duration  of  this  Mercurial  Eclipfc  becomes  5»»  (/ 
in  refped  of  the  Center  of  the  Tlanet  \  and  therefore 
the  neareft  Approach  of  their  Centers  was  at  5''  14'  30'" 
at  Greetfyvich,  and  the  Exit  at  7''  47'*  both  vifible 
in  our  American  ^Plantations^  had  there  been  any 
curious  Perfon  there  qualified  to  obferve  them. 

It  follows  likewife,  by  the  obierv'd  Diameter  of 
Mercury,  lo''  4^'^'  that  he  was  very  little  lefs  than 
two  Minutes  of  Time  in  pafling  the  Limb ;  and,  by 
the  given  neareft  Diftance  to  the  Sun\  Center,  it  is  con- 
cluded that.he  was  in  Conjunftion,  in  Point  of  Longitude, 
atfh2.3'  \s"  having  then  precifely  6' 00'^  North  La- 
titude. Nor  can  it  be  doubted,  but  that  all  this  would 
have  been  found  exceeding  near  to  Truth,  had  not 
the  too  early  fetting  of  the  Sun  deprived  all  Europe  of 
the  deiirable  Sight. 

There  being  a  very  remarkable  Teriod  of  the  Mo- 
tion of  Mercury  in  46  Years,  in  which  Time,  he  makes 
191  Revolutions  about  the  iy«»^  this  Tranfit  of  ours 
is  found  to  have  been  preceded  by  two  others  at  that 
Interval :  The  tiift,  in  the  Year  163 1,  when  Gajfendus 
at  Tarts,  on  the  38th  Day  oiOSiober,  ftyl.  vet.  was 
the  tirft  that  ever  obferv'd  this  Appearance  o{  Mercury 
within  the  Sun'i  Disk,  and  found  him  to   pafs  off 
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at  lo**  x8'  mane.  Tlie  fecond  was,  O£iob.  x8*  1677, 
when  myfelf  had  the  good  Fortune  to  obferve  both  the 
Ingrefs  and  Egrefs  of  the  Planet  in  the  Ifland  of  4$V.  He* 
lena ;  the  middle  Time,  when  he  was  neareft  to  the 
Sun^s  Onter,  being  there  but  5  f  s^'  P^ft  Noon,  and 
the  vifibie  Duration  of  the  Tranfit  of  the  Center  of  the 
Planet  j^  14'  xo^';  which  was  forae  fmall  matter 
contraded  by  Paraliax^and  mod  likely  might  have  been 
5h  I  s'  00"  without  it.  Now  in  s^  i  s\  Mercury  de- 
fcrib'd  the  Chord  of  146^  5'x'  in  the  Sun^s  Limb,  be- 
ing 3 1'  9",  and  confequently  the  neareft  Diftance  to 
the  Center  was  4'  38'',  or  the  Sine  of  16^  34'  the 
Sun^s  Semidiameter  being  Radius;  that  is,  i' 18''  iefs 
than  we  found  it  in  1733.  Hence  alfo  it  follows, 
that  the  true  Conjundion  in  Longitude  was  7  min.  of 
Time  later  than  the  neareft  Approach  of  the  Centers, 
viz*  at  o^  10'  50''  at  Sx.  Helena,  or  at  o^  35'  paft  Noon 
at  Greenwich  :  and,  that  the  North  Lititude  of  the 
Planet,  at  that  Time,  was  4'  41". 

Suppofing,  therefore,  the  neareft  Diftance  of  the  Cen- 
ters in  the  Tranfit  of  165 1,  to  have  been  3^  ao'',  that 
is,  I'  18"  Iefs  than  in  1677,  we  ftiall'find  that  AT^r- 
nrry  then  defcrib'd  a  Chord  of  156^  xc',  traverfing  the 
Disk  of  the  Sun  in  5"*  xi^  30'';  fo  that  fuppofing  his 
Exit  at  10^  x8'  at  ^aris^  that  is  lo**  18'  40"  at  Green- 
wichy  he  enter'd  on  the  Sun  at  4"*  57'  10"  in  the  Morn- 
ing^ and  was  neareft  his  Center  at  7^  38'  T.  aff.  but 
in  the  fame  Longitude  with  him  at  7"*  43',  or  Oclob. 
27^  19^  43'  T.  apj^.  having  then  3'  xx"  North  Lati- 
tude. 

And  here,  I  think  I  may,  without  Vanity,  advertife 
the  Reader,  that  above  thirty  Years  fince,  viz.  in 
Thilofofb.  Tranf.  N^  193,  for  the  Month  of 
March^  &c.  i69f,  I  predided,  by  Help  of  the  two 
former,  this  laft  Tranfit,  with  a  furprifing  Exadnefs, 
Vol.  XXXIII.  L  1  even 


{  134  ) 

even  beyond  my  Hopes,  making  the  Tiwe  ofihc-  raid- 
die,  or  neareft  Approach  of  die  Centers  of  the  Su»  and 
Mercury^  Anno  \Tt^!^OQok.  19*  5^  19' 7*.  af^f.  which 
we  found  by  Obfervation  at  ^  i^t^  only  4'i  Minutes 
fooner  ^  and,  in  Latitude,  Mercury  was  but  fix  Seconds 
more  foutlierly  than  I  then  had  computed  it ;  the  Er- 
tor,  in  Longitude,  being  little  more  than  two  Diame- 
ters of  this  exceeding  fmall  Planet ;  and,  in  Latitude, 
but  a  fingle  Seraidiameter  thereof.  So,  that  for  the  Fu- 
ture, Aftronomers  may  truft  my  Table  of  thefe  Tran- 
fits,  in  TranfaB.  N*^  193,  to  a  few  Minutes  of  Time, 
and  not  wait  with  the  Uncertainty  of  Hours,  nay 
Days,  as  has  lately  been  done. 

But,  in  order  to  obtain  a  yet  further  Degree  of  Ex^ft* 
nefs  by  Help  of  this  Obfexvation,  It  may  be  mod  ex- 
pedient to  compare  with  it  the  Ingrefs  1  obferv'd  at 
St.  Helena  \  becaufe,  in  that,  as  well  as  in  this,  the 
Latitudes  of  the  Planet  being  very  fmaU,  a  little  Error 
in  them  will  not  fo  much  afFeft  the  Longitudes.  Sup- 
pofing therefore,  that  Anno  i6j7j051ob.  ^7^'ll^^& 
ij^'  at  St.  Helena^  or  xih  ^d  15"  7*.  aff.  at  Green- 
wich y  the  Center  of  Mercury  entered  on  the  Sun^  and 
that,  at  that  Time,  he  was  8 1  Degrees  on  the  Sun^s 
Limb,  to  the  North  of  the  Ecliptick  (according  to 
what  is  above  concluded)  it  follows,  that  he  had 
then  i'  xo"  North  Latitude,  and  16'  f  greater  Longi^ 
tude  than  the  Sun^s  Center^  as  in  this  prefent  Tranfit, 
QSiob.  29^  a^ 41'  30"  T.  aff.  at  Greenwich^\it  had  3* 
40''  North  Latitude,  and  15'  5^0''  more  Longitude. 

Now  the  apparent  Geocentrick  Differences  of  Longi- 
tude, are  to  the  real  Hcliocentrick  Differences,  as  the 
Planet*s  trueDiftance  from  ^tSun^t(^  hisDiftance  from 
the  Earth  \  that  is,  in.  both  Cafes,  as  313  to  ^7C\ 
wherefore,  in  1677,  Mercury  wanted  34'  45'' of  the 
Conjunftion  with  ^tSun\  and^  in  17x3,  but  34''  13', 
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at  the  Times  of  his  apparent  Ingrefs  on  the  Disk.  And, 
equating  the  Thnes,  I  find,  that  the  San^  Anno  16773 
X)£tffb.  X7^  xi^  34'  20"  T.  aq.  was,  in  m  15'^  36'  55" 
and,  confequently  Mercury^  Hcliocentrick  Place 
o  15:^  x'  10" :  and,  Anno  i7^h  Off  oh.  19^  x^  x^*  3c" 
T.  aq.  the  Sun  was  in  wi  16^  39'  43",  and  therefore 
Mercury 3  at  that  Time,  in  »  16^  5:'  30". 

Mercury  therefore,  in  46  Years  with  1 1  Intercala- 
tions, and  befides  i^  4^  $V  iqI\  has  made  191  Re* 
volutions  to  the  Equinodial  Points,  and  over  and  above 
!•  3'  ^o'^  Bur,  by  the  Scholion  to  Trojf^.  XIV.  Lih. 
III.  Natur.  Thilojbfh.  Trincipia  Math,  the  Motion 
of  the  Aphelion  of  Mercury  ^  from  the  Equinox  in  that 
Time,  is  40*  18''  j  fo  that  there  remains  X3'  a"  oiTrue 
Anomaly  to  be  reduced  to  the  Mean  :  Now  the  Mean 
Anomaly  of  Mercury^  in  both  Cafe?,  being  j  Jig. 
II®,  33'  a"  of  True  Anomaly  gives  15'  14"  Mean  A- 
nomaly  ^  which  added  to  40'  18"  becomes  j y'  41", 
for  the  Mean  Motion  above  fo  many  Revolutions  :  and 
this  is  to  be  encreafecj  by  8"  to  reduce  it  to  the  Plane  of 
Mercury s  Orb,  in  all  55'  50", 

Hence,  doubling  the  interval,  in  91  Julian  Years 
1^  9^  41'  10",  the  Mean  Motion  of  Mercury  from  the 
Equinox  is  o«  1®  fi'  40",  from  which,  taking  5^  44' 
jo''  the  Motion  in  1^  9**  41'  lo",  we  have  his  Motion  in 
92  Julian  Years  ii*  i6°  6'  fo'',  and  in  100  Years, 
a"*  14^  x'  13'',  which  is  but  xc''  more  than  I  had  fome 
Years  fince  printed  it,  in  my  Aftronomical  Tables  (horc- 
ly  to  be  publilhed,  and  differs  but  one  Hour's  Motion 
therefrom  in  3000  Years, 

The  forementioned  Proportion  of  the  Diftance?,  viz. 
3 13  to  676,  is  alfo  between  the  Latitudes  feen  from  the 
Earth  and  the  Inclinations,  or  Hcliocentrick  Liti. 
tudes  cf  the  Planet :  fo  that  x'  xo",  at  the  Ingrefs  of 
^^77%  gives  5'  X"  1  and  3'  40"  in  17x3,  becomes  7'  55'' 
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for  the  Latitudes  at  the  Sun.  And  the  Inclination  of  the 
Orb  of  Mercury  to  the  Plane  of  the  Ecliptick  (deter- 
mined by  accurate  Obfervations  near  his  northern  Li- 
mit) being  6®  S9'  ^^'j  we  compute  the  Diftance  of  the 
Planet  from  his  Node,  in  the  former  o®  41'  /',  and,  in 
the  latter,  i®4'3/;  which,  being  dedufted  from  h*s 
Heliocentrick  Places  refpeftively,leive  the  Place  of  the 
afcending  Node,  in  1(^77,  b  14**  xi'  3''  ^  and,  in  1713, 
is  1$^  ct  53"  :  So,  that  in  46  Years  the  Node  is  found 
3c/  jo"  forwarder  in  the  Ecliptick  ;  which  is  but  i'  30'' 
more  than  the  Praeceffion  of  the  Equinox  in  the  fame 
Time.  We  may  therefore  fafely  afiume  the  Plane  of 
the  Orb  of  Jilercury  to  be  immoveable  in  the  Sphere 
of  fix'd  Stars,  and  its  afcending  Node  to  be  c«  15^  41' 
from  the  ^rft  Star  of  Aries.  Nor  can  fo  very  flow  a 
Motion  (fuppofing  fuch  to  be)  be  fully  defined,  but  by 
the  utmoft  Care  and  Diligence  of  future  Aftronomers, 
after  the  Obfervation  of  many  Ages, 

As  to  the  reft  of  the  Theory  of  this  Planet's  Motion, 
I  make  his  meanDiftance  from  the  Sun,  38710  fuch 
Parts  as  the  mean  Diftance  of  the  Sun  and  Earth  is 
icxDOOOi  and  his  greateft  Equation  13^  41'  37".     The 
Epocha  of  his  middle  Motion,  ineunte  Anno  171^, 
JlyL  vet.  from  the  Equinodial  Point,   I  make  /  19^ 
^'31''  ;  and  that  of  his  Aphelion  to  the  fame  Time 
1^  13^  3'  34'' 2  the  Aphelion  movmg  fecundum  Seriem 
Signorum^  feven  Minutes  in  eight  Years.    And  thefe 
Numbers  I  prefume,  may  reprefcnt  the    Motion  of 
Mercury^  with  an  Exaftnefs  equal  to  that  of  any  of 
the  other  Planets  ;  perhaps  as  near  as  the  Sun's  Place 
by  any  Tables,  or  thofe  of  the  fixed  Stars  by  any  Ca- 
talogue yet  extant. 

It  were  to  be  wiflied,  that  fome  good  Obfervation, 
like  this,  had  been  made  of  the  like  Tranfit  of  Mercu^ 
ry  at  his  other  Node  in  Afrtl^  where  he  was  feen  in- 
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deed  April  i^^  1661  j  but  fo  imperfcftlyr  tlwt  neither 
Ingrefs  nor  Egrefs  was  any  where  obferv'd;  and, 
though  it  be  certain,  that  he  traverfed  the  Sun  on  A- 
pril  26®,  1^74 ;  and  again  yifril  24,  1707,  yet  we 
were  fo  unfortunate,  that  the  Conjunftion  in  both  hap- 
pened fo  near  Midnight,  that  he  efcaped  unfeen  by  all 
the  Aftronomers  of  Eurofe^  excepting  fingly  Mr.  Roe* 
mer  at  Copenhagen^  whofe  Obfervation  I  have  lately 
received  by  the  Favour  of  Mr.  T)e  P  Ifie  the  Aftro- 
nomer,  communicated  in  the  Words  of  the  Manufcript 
Journal  of  Obfervations  of  the  faid  y\x.^Roemer. 
"  Hodie  fexto  Mali  {Anno  1707)  hora  matutina 
"  4"*  1^  yJpeHabatur  Mercurius  in  extremo  margine 
"  Solis  jamjam  exitnrns*^  ait  us  Jiifra  imum  jblis 
^  marginem  i  Sametri  Jblaris^  6J  ad  Jinijiram  in 
^  Tubo  (^fc.  invert ente  )  Accuratius  bac  determi* 
••  nare  non  iicuit  ob  moram  nimis  brevem^  It  was 
great  Pity,  that  he  did  not,  at  leaft,  eftimate,  how  ma^ 
ny  Diameters  of  his  Body  he  was  diftant  from  the  Limb 
of  the  Suuj  or  what  Part  of  a  Diameter,  if  fo  near  : 
But  having  examined  this  Obfervation,  I  find  that  the 
Sun^  at  that  Time,  wasbut  juft  rifen,  or  rather  rifing, 
and  foon  after  entered  into  a  Cloud,  fo  that  the  Limb 
of  the  Sun  could  not  be  diftindly  feen,  it  always  un- 
dulating and  fparkling  much,  when  fo  near  the  Hori- 
zon ;  in  which  Circumftancc,  a  juft  Obfervation  could 
liardly  be  made. 

Let  us  now  fee  how  our  Numbers,  correded  as  above, 
will  reprefent  this  Obfervation,  Anno  1707,  April 
24^  16^  19'  at  Copenhagen  is  15^x8'  at  Greenwich^ 
but  15**  24  id^T.aq.  'I'o  this  Time,  1  find  the  iS«/i's 
true  Place  ^  14^  50'  i",  and  his  Diftance  from  the 
Earth  loioof.  The  covrcci  Epocha  of  Mercury^ 
mean  Motion,  for  the  Year  1707,  is  3*  13^  18'  45", 
to  which  adding,  for  the  reft  of  the  Time,  3*  19^  9'  x8", 
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we  dial)  iaave  hia  inMldle  Motion  M  the  Tttm  of  t^e 
Obfervation  iKx^  iJ8f  13^;  andj  taking  his -/i^^A^/i** 
m  1?  i*^  49^  49^  therefrom,  ^e  have  his  mean 
Anomaly  ic?  19®  3^'  h">  ^^d  thereby  the  Eqaa< 
tion  to  be  added  ix^  35/  41",  and  thence  the  Place 
of  Mercury  in  his  Orb  ni  15^  /  54''.  But  the  cor- 
red  Place  of  the  defcending  Node  is  n  14*^  46'  2$\ 
and  therefore  Mjercmy^  being  21'  a/  paft  the  Node, 
had  y  36''  South  Latitude  at  the  Sun  ^  and  his  Place, 
reduced  to  the  Ecliptick,  was  m  ly®  7'  45^^,  that  is, 
1/  44**  paft  the  Conjunftion  of  the  Snn^  which  di-- 
roiniflied  in^the  Proportion  of^sh  t^  45'?3.  of  of  Ae 
Diftittce  of  the  Planet  from  the  Bi^tb  ro  his  Diftance 
from  the  Suu^  hecomes  14'  a/  ;  and  by  fo  much  was 
lie  p»ft  the  G)njunaion  as  viewed  from  the  Earth. 
Again,  by  the  ferae  Proportion,  his  Geocentrick  La- 
titude, at  that  Time,  was  %*  f  So«h ;  and  therefore, 
his  apparent  Diftanoe  from  the  Suff%  Center,  was  14' 
3/  ;  that  is,  but  1'  18"  from  his  weftern  Limb ; 
fo  that  he  might  well  be  faid  to  be,  jamjam  exiturus. 

But,  that  Mercury  (hould  at  that  Time  be  fofer  nor- 
therly, as  Nfr.  Raemer*s  Words  import,  was  abfolutely 
impoflible  ;  and,  I  am  apt  to  believe,  that  fo  a'cute  an 
Aftronomer  as  Mr.  Roemer  wa?,  could  not  himfelf  be 
the  Obferver,  but  fome  Perfon  lefs  acquainted  with 
thefe  Matters  ;  which  the  Words  J^eBabatur  Mercu^ 
rius,  inilead  of  Mercuriumyidi^  feem  to  import.  If 
he  had  then  had  North  Latitude,  he  muft  needs  have 
been  feen  in  the  Sun  in  jt^ril  1720,  which  we  are 
alTured  he  was  not. 

Laftly,  it  may  not  be  amifs  to  advertife,  that  on 
the  laft  Day  of  O Sober  1736,  Mercury  will  again  tra- 
verfe  the  northern  Part  of  the  Sun*s  Disk,  both  Ingre& 
and  Egrefs  being  vifible  to  all  Europe. 
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I.  Tl?e  *  Dijfertation  concerning  the  Figure  oftheEarth 
continued^  by  tU  (J^yerend  J.  T-  Defagulier:?, 
LL.  D.  F.  %  S. 

HO  W  the  Figure  oftheEarth  is  deduc'd  from  the 
Liws  of  Gravity  and  Centrifugal  Force,  is  very 
well  Ihewnby  the  late  Savilian  ProfelFor  of  Aftronomy, 
Dr.  John  Keill^  in  a  Book  that  he  wrote  in  the  Year 
1698,  againft  Dr.  Burnett  Theory  of  the  Eirrh  \  and 
therefore  I  (hall  tranfcribe  from  him  what  he  has  faid 
upon  that  Subjeft  ;  becaufe,  otherwife,  1  IhouM  only  fay 
the  fame  Thing  in  other  Words. 

I  own  indeed  that  he  has  made  a  Miftake  in  that  Book 
concerning  the  Meafure  of  the  Degrees  of  an  Ellipfe  \ 
but  I  find  that  all  that  relates  to  the  oblate  Spheroidical 
Figure  of  the  Earth  is  right  -^  and  the  little  Difference  of 
taking  i<  Tar  is  Feet  for  the  Space  that  a  Bodv  falls 
thro*  in  a  Second,  mftead  of  ly  Feet  i  Inch  andi  Lines, 
and  a  Number  of  Feet,  a  little  Icfs  than  true,  for  the 
Diameter  of  the  E^rth  (which  was  not  fo  well  known 
at  that  Time)' will  no  way  invalidate  hisDemontlration 
and  Proof.     Here  follow  his  Word?. 

*'•  To  prove  the  Earth  to  be  higher  at  tlie  .Equator 
"  than  at  the  Pole?,  I  will  fuppofe  lirlt,  thir,  at  theBe- 
*^  ginning  of  the  World,  the  Earth  was  fluid  and  fpheri- 
"  cal  j  but  afterwards  God  Almighty  having  given  it  a 
*'  Motion  ro'jnd  its  own  Axis,  all  Bodies  upon  the  Earth 
**  wou'd  defcribe  either  the  jiquaror  or  Circles,  paral- 
**  lei  to  the  yEquator,  and,  by  conftqucnce,  all  wouM 
*•  endeavour  to  recede  from  the  Center  of  iheir  Motion. 
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**  It  is  to  be  here  obferv'd,  that  if  a  Body  doth  freely 
*^  revolve  in  a  Circle  about  a  Center,  as  the  Planets  do 
•'•  about  the  Sun,  that  its  Centripetal  Force  (or  that  Force 
•*  by  which  it  is  drawn  towards  the  Center)  is  always 
*♦  equal  to  its  Force,  by  which  it  doth  endeavour  to  re* 
^  cede  from  the  Ceater;  for  the  Force,  which  detains  a 
^*  Body  in  its  Orbit,  muft  be  equal  to  the  Force  by 
«*  which  it  endeavours  to  recede  from  its  Orbit,  and  fly 
**  off  in  the  Tangent.  This  may  btf  clear  by  the  Ex- 
^  ample  of  a  Body  turrfd  round  a  Center  by  the  Help 
<«  of  a  Thread,  which  detains  the  Body  in  its  Orbit  j 
<*  theThread,beingftretch'd  by  the  Motion  of  the  Body, 
<*  will  endeavour  to  contrad  itfelf  equally  towards bDtli 
<^  Ends,  by  which  it  will  pull  the  Center  as  much  to«^ 
^  wards  the  Body,  as  it  doth  the  Body  towards  the 
♦•  Center. 

**  Now  this  Centrifugal  Force  is  always  proportional 
^*  to  the  Periphery,  which  each  Body  defcribcs  in  its 
♦*  diurnal  Motion  by  the  firft  Theorem  of  Hugenius  de 
^  Vi  Centrifuga:  So  that  under  the  A  quator,  which 
^  is  the  biggeft  Qrde^  the  Centrifugal  Force  wou'd  be 
«•  greateft,  and  ftill  grow  lefs  as  we  approach  the  Pole 
^  where  it  quite  vaniftieth,  there  being  there  no  diurnal 
tf  Rotation.  And  without  doubt,  all  Bodies  having  this 
<*  Centrifugal  Force,  by  which  they  endeavour  to  re- 
^  cede  from  the  Center  of  their  Motion,  -wouM  fly  off 
«  from  the  Earth,  if  they  were  not  kept  in  their  Orbit 
•*  by  their  Gravity,  or  that  Force  by  which  they  are 
^  prefeM  towards  the  Center  of  the  Earth,  wliich  is 
^  much  ftronger  upon  our  Earth  than  the  Centrifugal 
*•  Force  •,  and  bccaufe  the  Gravity  upon  the  Surface  of 
••  the  Earth  is  always  the  fame ;  but  the  Centrifugal 
•  Force  alters  and  grows  lefs,  the  nearer  we  come  to 
**  the  Poles,  it  is  plain  that  the  Gravity  under  the  ^- 
•*  quator,  having  a  greater  Force  to  oppofe  it,  than  that 

which 
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^  which  is  near  the  Poles,  will  not  ad  fo  ftrongly  in 
^^  the  one  Place  as  in  the  other,  and  confequently  Bo* 
^  dies  will  not  be  fo  heavy  under  the  ^uator  as  at 

*^  the  Poles. If  the  Circle  ♦  iE  P  CIP  reprefent 

^  the  Earth,  M  Qjht  iEquator,  and  P  P  the  Poles,  if 
^  C  be  a  Body  in  the  Equator,  it  is  evident  that  it  will 
*•  be  puird  by  two  contrary  Forces  j  namely,  that  of 
«  its  Gravity,  which  pulls  it  towards  the  Center,  and 
^  that  of  its  Centrifugal  Force,  which  pulls  it  from  it. 
«  Now,  if  both  thefe  Forces  were  equal,  it  is  evident 
«  it  wou'd  go  neither  of  thefe  Ways  \  but  if  one  were 
*'  ftronger  than  the  other,  it  wouM  move  where  the 
*^  ftrongeft  Force  pulls  it,  but  only  with  a  Velocity 
^  which  is  proportional  to  the  Differences  of  thefe  two 
^  Forces,  and  therefore  it  wouM  not  defcend  fo  faft  as 
«*  if  there  were  no  Centrifugal  Force,  pulling  againftit; 
^  that  is,  a  Body  in  the  Equator,  does  prefs  iefs  towards 
*«  the  Center,  than  at  the  role,  where  there  is  no  Cen- 
*'  trifiigal  Force  to  lefTen  its  Gravity.  Bodies  therefore, 
^  of  the  fame  Denfity,  .are  not  fo  heavy  in  one  Place  as 
«  in  the  other. 

^  Now  in  a  fpherical  Fluid,  all  whofe  Parts  gravitate 
<*  towards  the  Center,  I  think  it  is  evident  from  the 
^  Principles  of  Hydroftaticks  and  Fluidity,  that  all  thofe 
«•  BodieF,  which  are  equally  diftant  from  the  Center, 
^  muft  be  equally  prefs'd  with  the  Weight  of  the  incum- 
*♦  bent  Fluid,  and  if  one  Part  come  to  be  more  prefeM 
•*  than  another,  that  which  is  moft  prefs'd  will  thruft 
«*  that  out  of  its  Place  which  is  leaft,  till  all  the  Parts 
^  come  to  an  Equilibrium  one  with  another  \  and  this 
•*  is  known  by  a  common  and  eafy  Experiment,  if  you 
**  take  a  recurvM  Tube,  f  and  fill  it  with  Water  or  any 
^  other  Fluid,  it  will  rile  equally  in  both  Legs  of  the 


*  Fig.  I.  t  F«  H. 

M  m  2  ♦«  Tube, 


(  24»  ) 

**  Tube,  fo  that  the  Surfaces  CEand  FI  are  equally 
^  prefs'd  by  the  incuipbcnt  Columns  B  C  E  D,  and 
*•  GFIH,  but  ifone  of  the  Legs  of  this  Tube  (hou'd 
*^  be  fiird  with  Oil,  or  fome  other  lighter  Fluid,  and 
^  the  other  wi:h  Water,  the  lighter  Fluid  will  rife 
**  higher  than  the  other^  for  otherwife,  thefe  Surface?, 
«'•  which  are  equally  diftant  from  the  Center,  wou'd  not 
*'  be  equally  prefs  a* 

"  Juft  fo  if  P  JE M PS,  ^  reprefents  a  fluid  Spher-, 
**  which  we  m^y  imagine  compofed  of  a  great  many 
**  communicating  Canals  or  Tubes,  the  Fluid  in  every 
"  one  of  which  preffes  upon  the  Center  j  now  if  th2 
*^  Fluid,  in  every  one  of  thefe  Tube?,  was  of  equal 
«'  Weight  o-  Gravity,  it  is  plain,  that,  by  that  n)eans, 
**  they  wou'd  be  alto  of  an  equal  Height  from  iheCen- 
*<  ter  i  for  by  that  means  only,  wou'd  the  Center  be  e- 
"  qually  prefsM  by  the  Weight  of  all  the  Tubes  ^  but 
«•  if  the  Fluid,  in  the  Canal  JE  O  M,  were  lighter  than 
"  the  Fluid  in  the  Canal  P OS,  it  is  plain,  tliat  in  this 
"  Cafe,  the  Fluid  POS,  prcfling  more  on  the  Center, 
•  than  the  Fluid  in  the  Canal  j5i  O  M,  the  Surface  of 
•*  the  Fluid  ^iiOM,  will  rife  to  a  greater  Height  or 
^  Diftance  from  the  Center ;  fo  that  by  its  greater 
*•  Height,  which  recompenfes  its  lefler  Gravitation,  it 
«  will  prefs  equally  upon  the  Center  with  the  Fluid  in 
«  the  Canal  POS.  After  the  fame  manner,  f  if  the 
«  Fluid  in  the  Canal  G  OH,  were  heavier  than  the 
«  Fluid  in  the  Canal  -fli  O  M,  but  lighter  than  that 
«  which  is  in  POS,  then  wou'd  the  Canal  GOH  be 
*'  (horter  than  JEOM,  but  longer  than  POS,  and  the 
-«  Figure  compofed  of  all  thefe  Tubes,  wou'd  be  in  the 
^  Form  of  a  Spheroid  which  is  generated  by  the  Cir- 
^  cumrotation  of  a  Semi-ellipfis  round  its  Axis^  but  as  I 


Fig.  III.  Fig.  IV. 

**  have 


^  have  already  (hewV,  that  if  A  0  M  reprefent  the  Sc-^ 
«  midiamctcr  of  the  Equator,  that  all  Bodies  in  it  are 
^  lighter  than  in   P  O  S,   the  Axis  of  the  .Equator 
^  (we  t'ike  the  Diimeter  and  Axis  here,  not  as  pure 
«  Mathematical  Lines,  bu  as  ftnill  C  mils  or  Tubes.) 
*<  and  juftfothofe  Bodies  which  are  in  the  Tube  G  OH, 
^  I  have  proved  to  be  lighter  than  thofe  in  P  O  S,  bur 
«  but  heavier  th^n  the  Bodies  which  are  in  jEOM, 
"  the  Centrifujnl  Force  in  GH  being  lefs   thin  that 
«  which  is  iniEM,  and  there  is  no  Centrifugal  Force 
tf  in  the  Poles  P  S.      t  is  plain,  therefore,  that  the  Tube 
«  jiE  O  M  will  be  longer  thin  G  O  H,  and  G  O  H  will 
«  be  bngcr  than  POS,  that  is,  the  Diameter  of  the 
^  ^qu^tor,  will  be  longer  thanthe  Axisof  the  Eirth, 
«  and  confequently  the  Figure  of  the  Earth  will  be  :if- 
*<  ter  the  Falhion  of  a  broid  Spheroid,   which  is  gene- 
^  rated  by  the  Rotation  of  a  Semi-ell ipfis  round  its  lef- 
«•  fer  Axis.  This,  1  hope,  will  be  fufficient  to  convincc> 
*•  Tbeorijl  of  theFaifenefs  of  his  own  Afleriion,  fince 
•*  it  is  plain  DemonftrntiDn,  than  an  Eirth,  form'd  froiri' 
"  a  Cluos,  muft  have  a  very  different  Figure  from  what 
*'•  he  fuppofes  it  had. 

**  BiU  I  will  now  proceed  farther,  and  inquire  how 
^  much  the  Gravity  is  dimini(h*d  at  the  jEquator,  op 
**  any  other  Parallel  by  the  Centrifugal  Force,  which 
'•  all  Bodies  acquire  by  being  turned  round  the  Eirth's 
"  Axis,  that  from  thence  we  may  endeavour  to  deter- 
*'  mine,  what  Proportion  the  Diameter  of  the  Earth's 
*^  JEquator  has  to  its  Axis  ?  to  calculate  which,  I  will 
"  firft  fuppofe,  that  the  mean  Semidiametcr  of  the 
*•  Earth  is  19615800  Taris  Feet,  accordinj^to  the  hte 
^  Obfervationsofthe  -Fr^i>rA  Mathematicians,  and  fince 
**  the  Earth  turns  round  its  Axis  in  the  Space  of  23 
•'•  Hours,  56^  for  in  that  Time,  the  fame  Meridi^nre- 
**  turns  to  the  fame  immoveable  Point  of  the  Heaven 
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^  again  (but  the  Sun,  in  the  mean  time.  Teeming  to  be 
^  movM  a  Degree,  according  to  the  Series  of  the  Signs, 

*  is  the  Caufe  why  there  are  four  Minutes  more  required 
^  before  the  Meridian  can  overtake  him)  from  thence 

*  it  follows,  that  a  Body,  under  the  jEquator,  moves 
^  through  14x6988  Feet,  in  the  Space  of  one  Second  of 
^  Time.  Now,  according  to  the  Theorem  given  us  by 
«  Sir  I/aac  Newton  in  his  Thilo/bfhi£  Nat ur alts 
^  TrinciPia  MatbtmaticaySchoU?ro^.^.  Lib  1.  The 
^  Centrifugal  Force  of  any  Body  has  the  famePropor- 
^  tion  to  the  Force  of  Gravity,  that  the  Square  of  the 
^  Arch,  which  a  Body  defcribes  in  a  given  Time,  di- 
^  vided  by  its  Diameter,  has  to  the  Space,  through  which 
^  a  heavy  Body  moves,  in  falling  from  a  Place  in  which 
^  it  was  at  reft  in  the  fame  Time ;  and  fuppofing  a  heavy 
^  Body  falls  15  Foot  in  a  Second  of  Time,  by  Calcula- 
^  tion,  it  will  from  thence  follow,  that  tlie  Force  of 
-*  Gravity  has  the  fame  Proportion  to  the  Centrifugal 
•^  Force  at  the  ^uator,  that  389  has  to  Unity  j  and 
«  therefore  by  this  Centrifugal  Force  which  ariles  from 
'^  the  Diurnal  Rotation  of  the  Earth  round  its  Axis  ; 
^  any  Body,  placed  in  the  ^Equator,  lofes  ^  Part  of  its 
«  Gravity,  which  it  wou*d  have  were  the  Earth  at  reft^ 
^  or  which  is  the  fame  Thing,  a  heavy  Body  plac'd  at 
«  either  of  the  Poles  (where  there  is  no  Diurnal  Rota* 
^  tion,  and  confequently  no  Centrifugal  Force)  which 
^  weighs  x89  Pounds,  if  it  were  brought  to  the  Equator, 
«  woii'd  weigh  only  388  Pounds. 

«  Having  thus  determinM  the  Proportion  of  the  Cen* 
««  trifugal  Force,at  the  ^qttator,to  the  Force  of  Gravity, 
^  it  will  be  eafy  from  thence  to  fhew  their  Proportions 
«  in  any  Parallel  j  for  it  is  co.mpounded  of  the  Pro* 
^  portion  of  One  to  389,  and  of  the  Co-fine  (i*  the  La- 
^  titude  to  the  Radius ;  for  if  two  Bodies  de(cribe  diffe* 
<  rent  Peripheries  in  the  fame  Time,  their  Centrifugal 
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^  Forces  arc  proportional  to  their  Peripheries,  or  to  the 
"  Semi-diameters  of  thefe  Peripherie?,  as  is  detenninVi 
**  by  Monf,  HugenSj  in  his  Theoremata  de  Vi  Centri- 
**  fuga  &  Motu  circulari  ;  but  the  Periphery  which 
**  a  Body  in  the  jEquatordcfcribes,  has  its  Semi-diame- 
"  ter  equal  to  the  Radius  or  Semi-diameter  of  the  Earth, 
•*  and  in  any  other  Place,  the  Parallels,  in  which  B:)dir> 
"  move,  have  the  Co-fines  of  their  Latitude  for  theii 
**  Semi-diameters,  and  therefore  it  will  follow,  that  ihc 
**  Force  of  Gravity  istotheCentrifug;jlForce  in  a  Pro- 
*•  portion,  compounded  of  the  Radius  to  the  Co-fine  of 
•'  the  Latitude,  and  of  289  to  i.  and  therefore  at  the- 
"  Lnitude  of  ji^  46/ (for  Example)  it  will  be  a^ 
«*  ^66  to  I. 

"  But  we  muft  obferve,  that  it  does  not  from  thence 
"  follow,  that  a  Body  in  that  Latitude  lofes  \^^  Part  of 
"  its  abibiute  Gravity,  which  it  wou*d  have,  were  tlie 
♦*  Eirth  at  refl;.  For  that  cou'd  not  be,  unlefs  the  Cen- 
trifugil  Force  aftcd  diredly  contrary  to  the  Force  of 
Gravity,  which  it  doth  no  where  but  at  the  -Equator; 
«•  for  let  the  Circle  ^  (i  P  E  reprcfent  the  Earth,  CL  K 
"  the  Diameter  of  the  ^Equator,  O  its  Center,  and  let 
"  B  reprefent  a  Body  which  we  luppofe  to  hang  by  the 
**  Thread  A  B,  and  to  be  placed  any  where  between  the 
*•  Pole  P  and  the  jtquator  (i,  and  let  B  D  be  drawn  per- 
"  pendiculirtothe  Axis.  It  is  plain,  that  iftheEirth  had 
"  had  no  Diurnal  Rotation,  theBody  B  wou'd  draw  the 
*•  Thread  AB  into  the  Pofition  of  AC,  fince  by  that 
**  means  it  defcends  as  near  as  it  can  to  the  Center,  and 
**  there  it  wou'd  ftretch  the  Thread  with  all  the  Force 
**  of  its  Gravity  ^  or  if  we  will  fuppofe,  that  the  Centri- 
**  fugal  Force  aftcd  according  to  the  fame  Direftion  AC, 
"  it  wou'd  then  direftly  oppofe  the  Force  of  Gravity, 
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^*  and  the  Thread  wou'd  remain  in  the  fame  Pofition, 
**  but  it  wou'd  be  ftretch'd  with  a  Force  proportional 
"  to  the  Differences  of  thefe  two  Forces. 

**  But  bccaufe  the  Body  B  turns  round  the  Center  D, 
^  it  will  endeavour  to  recede  from  it  according  to  the 
"  Line  C  B,  in  which  Direftion  the  Centrifugal  Force 
*'  ading,  it  will  not  direftly  oppofe  the  Force  of  Gra- 
**  vity,  but  it  will  draw  the  Thread  fro?n  the  Pofition 
**  A  C  into  the  Pofition  A  B,  let  B  G  be  drawn  perpen- 
^  dicular  to  AC;  if  B  C  reprefent  the  Centrifugal 
"  Force,  afting  according  to  the  Direftion  B  C,  it  is  equi- 
**  valent  (as  is  commonly  known)  to  two  Forces,  one 
**  of  which  is  as  G  C,  and  ads  according  to  the  Dire- 
**  aion  C  G,  which  is  contrary  to  that  by  which  it  de- 
**  fcends  to  O,  the  other  is  as  G  B,  and  afts  according 
**  to  the  Direftion  G  B,  which  is  no  way  contrary  to 
"  the  Force  of  Gravity.    If  therefore  B  C  reprefent  the 
**  total  Centrifugal  Force  of  the  Body  B,  that  Part  of  it, 
^*  which  direftly  oppofesthe  Force  of  Gravity,  will  be 
"  G  C  ;  from  whence  it  follows,  that  the  Decreafe  of 
♦*  Gravity,in  going  from  the  Pole  to  the  iiiquator,  is  al- 
**  ways  as  the  Square  of  the  Go-fine  of  the  Latitude^ 
**  for  drawBH  p^r^llel  to  the  Axis  PP,  and  becaufe 
<*  the  Triangles  H  C  B,  C  D  O  are  Equi-angular,  there- 
"  fore  H  C  IS  to  C  B  as  CO  is  to  CD,  or  as  dO  is  ro 
"  C  D,  but  0,0  is  to  C  D  as  the  Decreafe  of  Gravity 
•*  at  CL  is  to  the  Centrifugal  Force  at  C.    And  there- 
*•  fore  H  C  is  to  C  B,  as  the  Decreafe  of  Gravity  at  (i, 
"  is  to  the  Centrifugal  Force  at  C.     But  if  C  B  repre- 
**  fent  the  Centrifugal  Force  at  C,  GC  will  reprefent 
•*  that  Part  of  it  which  afts  direftly  a2;ainft  the  Force 
••  of  Gravity,  and  confequently  the  Decreafe  of  Gra- 
**  vity  at  the^T-quator  is  to  the  Decreafe  of  Gravity  at  C, 
«  as  H  C  is  to  G  C  ;  now  H  C  is  to  G  C,  in  duplicate 
^  Proportion  ofHCtoCB,  Qrof COor  OdtoCD 
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*«  by  the  8  th  of  the  6th  of  Euclid^  and  therefore  the 
"  Decreafe  of  Gravity  at  QJis  to  the  Decreafe  of  Gni- 
^'  vity  at  C,  as  the  Square  of  C  O  is  to  the  Square  of 
**  C  D,  which  was  to  be  deinonftrated. 

^  From  whence,  it  is  plain,  that  if  H  C  reprefent  the 
«  Decreafe  of  Gravity  at  the  ^Equator,  andGCitsDe- 
**  creafe  7X  C,  then  will  G  H  reprefent  the  Difference 
*^  of  thefe  two  Diminutions,  or  the  Difference  between 
**  the  Gravity  at  CL  and  the  Gravity  at  C,  but  H  C  is 
«  to  H  G  in  duplicate  Proportion  or  H  C  to  H  B,  or 
«*  of  O  C  to  D  O  5  that  is,  the  Decreafe  of  Gravity  at 
**  the  iEquator  is  to  its  encreafe  at  C,  as  the  Square  of  the 
^^  Radius  is  to  the  Square  of  the  Sine  of  the  Lati- 
«  tude. 

«*  By  this  alfo  it  will  appear,  that  the  Diredion  of 
«  heavy  Bodies  is  not  to  the  Center  of  the  Earth,  as  has 
^  been  always  fuppofed^  for  if  we  take  a  heavy  Body 
**  and  hang  it  by  a  Thread,  the  Thread  produced  will 
**  not  pafs  through  the  Center  any  where  but  at  the 
**  Poles  and  the  -diquator,  for  in  the  Figure  the  Thread 
"  is  carry'd  by  the  Centrifugal  Force  of  the  Body  B, 
*^  from  the  Pofition  A  C  into  the  Pofition  A  B,  where 
"  it  will  reft. 

*•  Now  to  determine  the  Angle  CAB,  which  the 
**  LineofDireftion  of  the  Body  makes  with  the  Line 
"  A  C,  let  A  N  be  drawn  parallel  to  B  C,  and  pro- 
^  duce  O  B  till  it  meet  with  it  in  N,  and  let  us  confider 
^  the  Body  B  as  drawn  by  three  Powers,  according  to 
**  three  different  Direftions  BO,  B  L,  and  AB,  the 
^  Power  which  pulls  it^according  to  B  O,  is  its  Gravity, 
«  that  which  draws  it,  according  to  the  Diredion  B  L, 
**  is  its  Centrifugal  Force,  and  that  which  afts  accord* 
"  ing  to  A  B,  is  the  Strength  of  the  Thread,  by  which 
**  the  Body  is  hinder'd  to  move  according  to  either  of  the 
**  two  other  Direftions,  and  therefore  it  is  an  yEquili^ 
Voi.XXXIIL  Nn  '' Irium 
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•*  ^r/V»with  the  Other  two  Powers;  but  by  a  Theorem 
**  which  is  demonftrated  by  feveral  of  the  Writers  of 
<'  Mechanies,but  particularly  by  Monf.  Huygens  in  his 
•*  fmallTreatife®^Pe?/^»///j/^r  Fila  trahentibux. 
"  If  a  Bodv  bepull'd  by  three  different  Powers  which 
**  are  in  /Equilibria  with  one  another,  according  to 
**  three  different  Diredlions,  A  B,  B  L  and  B  O,  thefe 
•*  three  Powers  will  be  as  the  three  Sides  of  the  Tri- 
*'  angle  A  B  N,  viz.  as  A  B,  A  N  and  B  N  refpeftively  j 
«  or  as  A  B,  EC  and  A  C;  B  N  being  very  near  pa- 
**  rallel,  and  confcquently  equal  to  A  C,  fince  they  do 
**  not  meet  but  at  a  great  Diftance.  From  hence  it  fol- 
'•  low?,  that  the  Force  of  Gravity  is  to  the  Centrifugal 
"  Force,  as  A  C  to  B  C.  But  a  Method  has  been  at 
**  ready  (hown,  how  the  Proportion  of  the  Force  of 
**  Gravity  to  the  Centrifugal  Force  may  be  determined, 
«  and  therefore  the  Proportion  of  A  C  to  B  C  may  be 
"  be  alfo  determined,which  at  the  Latitude  of  yi^  46^ 
^  is  as  44(J  to  i*  Therefore  in  the  Triangle  A  B  C,  the 
^  Proportion  of  A  C  to  B  C  is  known,  and  the  Angle 
«  A  CB  being  equal  to  the  Angle  C  O  CL,  which  is  fub- 
^  tended  by  the  Arch  C  (i,  the  Latitude  of  the  Place; 
«  from  thence  by  the  Tables  of  Sines  and  Tangents, 
*'  the  Angle  B  AC  may  be  known,  which  in  theaoove- 
*^  mentioned  Latitude  is  about  5*  Minutes* 

*•  From  hence  alfo  it  will  appear,  that  it  is  not  the 
'-*  Line  A  C,  which  being  produced  paffes  through  the 
***  Center,  but  the  Line  A  B  that  is  perpendicular  to  the 
«  Curve  PQ,  for  all  ihe  Particles  of  the  Fluid  will  fettle 
««  themfelves  in  fuch  a  Pofition,  that  their  Lines  of  Di« 
^  region  downward?,  muft  be  perpendicular  to  the  Sur« 
•*  face  of  the  Body  which  they  compofe,  for  otherwife  the 
*^  Parts  of  the  Fluid  wou^  not  be  in  ^Equilibrium  one 
'<  with  another,  and  theirefore  altho*  the  Lines  of  Di- 
^  refticHi  of  heavy  Bodies  do  not  pafs  through  the 

"  Center 
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«  Center  of  the  Earth,  yet  are  they  ftill  perpendicular 
^  to  their  Horizons ;  and,  upon  this  Account,  there 
«  cou'd  arife  no  Error  in  levelling  of  Lines,  and  in  find- 
«  ing  the  Rifings  and  Fallings  of  the  Ground. 

«  Upon  this  account  alfo  it  will  appear,  that  the 
^  Surface  of  the  Earth  is  not  fpherical,  for  if  it  were, 
^  then  wou*d  all  Lines,  drawn  from  the  Center,  be  per- 
^  pendicular  to  the  Surface  of  the  Earth,  fince  it  is  the 
«  known  Property  of  a  Sphere  that  they  muft  be  foj 
«  but  I  have  already  fliew'd,  that  it  is  not  fo  in  the 
«  Earth,  and  therefore  it  is  plain,  that  the  Earth,  is  not 
«  a  Sphere.  That  therefore  I  may  inquire  more  parti* 
«  cularly  into  the  Figure  of  the  Earth,  I  will  refumc 
«  my  former  Hypothefis,  that  the  Earth  is  compofed  of 
a  an  infinite  Number  of  Canal?,  which  communicate 
u  with  one  another  at  the  Center,  and  are  all  equipon- 
«  derant,  of  which  we  will  confider  two,  as  O  (X  and 
u  OC,andletOClbe  =  r,OD=XandDC=j^,let 
u  theabfolute  Gravity  be  call'd/,  and  the  Centrifugal  1 

^  Force  at  the  ^Equator  n.  O  C  is  equal  to  \/  ^  *  X^  * 
«  the  Weight  of  the  Canal  O  <X  is  equal  to  the  abfolute 
^  Gravity  of  the  whole  Canal  minus  the  Centrifugal 
^  Force  of  each  Particle  contained  in  it,  and  becaufe  the 
^  Centrifugal  Force  of  each  Particle  is  as  its  Diftince 
^  from  the  Center,  and  therefore  it  encreafes  in  ah  A- 
^  rithmetical  Progreflion,  the  greiteft  of  which  is  n^ 
^  confequently  the  Sum  of  all  the  Centrifugal  Force  is 
«  equal  to  J  n  r,  but  upon  the  Hypothefis,  that  Gravity 
«  is  the  fame  at  all  Diftances  from  the  Center,  the  ab- 
«  folute  Gravity  of  the  Canal  0<X  is/  r,  and  therefore 
«  its  real  Weight  upon  the  Center  0(Xis/r-— j«r, 
^  after  the  fame  Manner,  the  abfolute  Gravity  of  the 

«  Canal  O  C  is/ xV  Ar»-f  ^»  ;  but  the  Sum  of  all 
^  the  Ccntrifujy,  il  Forces  of  all  the  Fluids  in  the  Canal 
*«  O  C,  is  equal  to  the  Centrifugal  Force  of  the  Fluid  in 
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*•  C  D  (as  may  be  eafily  provM  from  the  Confideration 
*'  of  inclined  Plane^)  but  the  Ceatrifugil  Force  at  C, 
*•  being  to  the  Centrifugal  Fjrce  at  Q,,  as  C  D  is  toOQ. 
"  (that  is,  as  j^  is  to  r)  the  Centrifugal  Force  at  C  will 

"  be.  equal  to  — ,  and  becaufe  the  Centrifugal  Force  of 

"  each  Particle  is  as  its  Diftance  from  the  Point  D, 
"  which  is  the  Center  of  the  Circle  that  the  Fluid  in 
**  the  Canal  C  D  defcribes,  and  therefore  the  Centrifugal 
"  Forces,  in  counting  from  the  Point  D,  muft  encreafe 
^  in  an  Arithmetical  Progreffion,  the  greateft  of  which 

•*  is  — ,  and  therefore  the  Sum  of  all  the  Centrifugal 

"  Forces  in  C  D  muft  be  equal  to  -=^,   therefore  the 

If* 

«  Weight  of  the  Canal  O  C  is  =/  ^  x^^y^  —  i 
**  -ii^  z=i  fr-^\nr^  which  Equation  exprelles  the 

T 

"  Nature  of  the  Curve  that  is  made  by  the  Sedion  of 
•*  the  Earth  with  a  Plane  through  its  Poles,  and  by  this 
**  the  Proportion  of  the  Axis  of  the  Earth,  to  the  Dia* 
"  meter  of  the  JEquator,  may  be  eafily  determined  j  for 
"  when  C  O  coincides  with  O  P,  then  C  D  ovy  be- 
comes equal  to  nothing,  and  the  Equation  is/  y  Ic* 
==/r  —  l«ror/x  =/  r  —  t  »  r,  and  therefore 
•*  by  the  i6th  of  the  6th,/  has  the  fame  Proportion  to 
««  /  —  ;  « that  r  has  to  x^  or  O  Q,  toO  D,  but/  is  to 
•*  /  —  i  »  as  289  is  to  288',  or  as  578  is  to  5^77,  which 
therefore  is  the  Proportion  of  the  greateft  Diameter  of 
the  Earth  to  the  leaft ;  but  this  is  upon  Suppofition, 
•*  that  Gravity  is  the  fame  at  all  Diftances  from  the 
**  Center-,  but  if  we  willfuppofe,  that  the  Gravity  of 
"  Bodies  without  the  Earth  is  in  a  Proportion  reciprocal 
^  to  the  Squares  of  their  Diftances  from  the  Center,  the 
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^  Gravity  of  thofc  Bodies,  which  are  within  the  Earth, 
^  will  be  direftly  as  their  Diftance,  both  which  do  beft 
•*  agree  with  the  obferv'd  Phsenonncna  of  Nature  \  then 
•«  will  the  Gravity  at  the  Equator  be  to  the  Gravity 
^  at  the  Poles  as  689  to  69X9  which  Numbers,  in  this 
**  Hypothefis,  do  alfo  exprefs  the  Proportion  of  the  Dia- 
<-  meter  of  die  Earth,  drawn  through  its  Poles,  to  its 
««  Diameter  drawn  in  the  Plane  of  the  Equator. 

<«  It  is  upon  the  Account  of  this  Diminution  of  Gra<- 
^^  vity,  according  as  we  approach  the  ^uator,  that 
^^  Pendulums  of  theiame  Lei^hs  in  different  Latitudes 
**  take  different  Times  to  perform  their  Vibrations  ^ 
^  for  becaule  the  accelerating  Force  of  Gravity  is  lefs 
^^  at  the  iEquator  than  under  any  Parallel,  and  under 
^^  any  Parallel  it  is  ftill  lefs  than  under  another  which 
**  is  nearer  the  Poles -,  it  does  plainly  from  thence  fol- 
•*  low,  that  a  Body  plac*d  in  the  jliquator,  or  in  any 
«  other  Parallel,  will  take  a  longer  Time  to  defcend  thro' 
^  an  Arch  of  a  given  Circle,  than  it  wou'd  do  at  the 
«  Poles,  and  the  farther  a  Body  is  removed  from  the 
«  Poles,  the  longer  Time  it  will  take  to  defcend  through 
«  any  given  Space. 

«  From  hence  it  follows,  that  the  Length  of  Pendu- 
*  lums,  which  perform  their  Vibrations  in  equal  Times 
«  in  different  Latitudes,  are  direftly  as  the  accelerating 
«  Forces  of  their  Gravities ;  for  the  Time  a  Body  takes 
^  to  defcend  through  an  Arch  of  a  Cycloid,  is  to  the 
^  Time  it  will  take  to  fall  through  the  Axis  of  the  Cy- 
^  cloid  always  in  a  given  Proportion,  vizi.  as  the  Semi- 
«  periphery  of  a  Circle  is  to  its  Diameter  by  the  x^th 
^  Prop,  of^  Huygen*s  Horokgium  OfciUatorium ;  and 
^  therefore  when  the  Times  in  which  a  Body  defcends 
^  through  the  Axes  of  two  different  Cycloids  are  equal, 
'  the  Times  of  the  Defcent  through  the  Cycloids  will 

be  alfo  equal  \  but  when  the  Times  of  the  Defcent 
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^  through  the  Axes  are  unequal,  thefe  Axes,  and  confe- 
••*  ^uently  the  Lengths  of  the  Pendulum  which  vibrates 
^^  m  ^efe  Cycloids,  are  proportional  to  the  accelerating 
^  Forces  of  their  Gravities. 

^  By  this  if  we  know  the  Length.of  a  Penduluoi 
^  which  performs  its  Vibrations  in  a  given  Time,  in 
^  any  one  Part  of  the  Earth,  it  is  eafy  to  determine  the 
•*  Length  of  a  Penduliun,  which  performs  its  Vibra- 
••  tions  in  the  fame  Time  in  any  other  Part  of  the  Earth  j 
^  as  for  Example,  the  Length  of  a  Pendulum,which  vi« 
^  brates  Seconds  at  Varis^  is  three  Foot  eight  Lines 
^  and  a  Hal^  let  it  be  required  to  find  the  Length  of  a 
^  Pendulum,  which  vibrates  Seconds  at  the  Equator. 
**  Becaufe  the  Gravity  at  the  Poles  is  to  the  Gravity  at 
'<  the  JSquator,  as  69%  is  to  689  ;  therefore  the  De- 
*  creafe  of  Gravity  at  the  ^Equator  is  «W  Parts  of  the 
**  whole  Gravity  ^  out,as  1  have  before  demonftrated,the 
^  Decreafe  of  Gravity  at  the  ^Equator  is  to  itsEncreafe 
in  any  other  Latitude,  as  the  Square  of  the  Radius  is 
to  the  Square  of  the  Sine  of  the  Latitude,  now  the 
^  Latitude  of  Tsris  being  48**  4^,  its  Sine  is  75-.  i8i, 
^  and  therefore  the  Sauare  of  the  Radius  is  to  the 
^  Square  of  the  Sine  ot  the  Latitude  as  loooooo  to 
«*  5^65x48,  but  as  loooooo  is  to  565x48,  fo  is  9. 000 
•*  the  Number  which  reprefents  the  Decreafe  of  Gra- 
^  vity  at  the  Equator  to  i.  (J95,  the  Number  which 
^  reprefents  its  Encreafe  at  TariSf  whidi  added  to  689 
^  the  Gravity  at  the  -Equator,  makes  690.6^  5,  the  Nura- 
«*  ber  which  will  reprefent  the  Gravity  at  Taris.  But 
**  I  have  already  (hew'd,  that  as  the  6ravicy  at  Taris 
^  is  to  the  Gravity  at  the  ^uator,  fo  is  the  Length  of 
^  a  Pendulum  which  vibrates  Seconds  at  Tarisj  to  the 
*^  Length  of  a  Pendulum  that  vibrates  Seconds  at  the 
^  ^uator,  that  is  as  690,  695  to  689,  fo  is  36,708  the 
^  Length  of  a  Pendulum  at  Taris^  which  performs  its 
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*  Vibration  in  a  Second  to  3d,6i6,  which  therefore  is 

*  the  Length  of  a  Pendulum  which  performs  its  Vibra- 

*  tions  in  a  Second  at  the  -Equator ;  fo  that  the  DifFe- 
^'  rence  between  thefe  two  Pendulums  is  tliv  Parts  of  an 
^  Inch,  which  comes  pretty  near  the  Obfervations  of 
«  Monf.  Richer ^  who  at  the  Ifland  of  Cayenne^  whofe 
«  Latitude  is  5^  oo^  found  that  a  Pendulum,  which  vi- 
«  brates  Seconds  there,  was  a  tenth  Part  of  an  Inch 
^  (horter  than  a  Pendulum,  which  vibrates  Seconds  at 

•*  Thus  we  fee  that  the  Principles  and  Hypothefis 
•*  and  withal  their  Confequences,  upon  which  the  broad 
•*  fpheroidical  Figure  of  the  Earth  is  founded,  do  exadly 
"  agree  with  Obfervations,  and  therefore  there  is  no 
^^  Doubt  to  be  made,  but  that  the  Earth  is  really  of  fuch 
<*  a  Figure,  and  that  the  Hypothefis  upon  which  this 
^^  Figure  is  grounded  (viz.  the  diurnal  Rotation  of  the 
'♦  Earth,  and  by  coiifequence  the  Centrifugal  Force  of 
••  all  Bodies  upon  it)  muft  be  admitted  for  a  true  one  j 
«*  fince  the  different  Vibrations  of  Pendulums  of  the 
*^  fame  Length,  indifferent  Latitudes,  can  depend  upon 
*«  no  other  Gaufe ;  for  the  Change  of  Air  is  not  able  to 
**  produce  any  fuch  Eflfed,  for  it  the  Air  made  really 
^  any  Alterations  in  the  Vibrations  rf  a  Pendulum,  it 
**  wou'd  produce  a  quite  contrary  Effeft  than  what  is 
**  obferv'd  I  for  Pendulums  near  the  ^uator  wou*d 
**  movefafter  than  they  wou*d  do  in  Places  of  greater 
•*  Latitude,  the  Air  in  the  one  Place,  being  more  rari^- 
'^  fied,  is  much  thinner  and  finer  than  it  is  in  the  other^ 
^  and  therefore  gives  lefs  Refiflance  to  Bodies  that  move 
^  in  it. 

**  In  this  Reafoning,  we  have  fuppos'd  the  Earth  to 
^  have  been  at  firft  fluid,  as  the  "theoriji  has  done  be- 
**  fore  us,  but  if  we  will  put  the  Cafe,  that  the  Earth 
•*  was  firft  partly  fluid  and  partly  dry,.as  it  is  at  prefent, 
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«•  yet  bccaulc  we  find  that  the  Land  is  very  near  of  the 
"  lame  Figure  with  the  Sea  (only  raised  a  little  higher 
**  that  it  might  not  be  overflowed)  compofing  with  it 
<«  the  fame  Solid,  and  I  have  already  ftiew'd  that  the 
"  Surface  of  the  Ocean  is  fpheroidical  and  not  fpherical, 
'<  there  is  no  doubt  to  be  made,  but  that  the  Land  was 
*•  form'd  into  the  fame  Figure  by  its  wife  Creator  at  the 
**  BcginningoftheWorld,for  if  it  were  otherwife,  thea 
*•  wou*d  the  Land  towards  the  ^Equator  have  been  over- 
*«  flow*d  with  Water,  which,  as  1  have  already  prov'd, 
^'  muft  have  been  higher  at  the  Equator  than  at  the 
•'  Poles ;  and  therefore  the  Sea  wou'd  rife  there  and 
^  fpread  itfelf  like  an  Inundation  upon  all  the  Land.** 

To  make  an  End  of  this  long  DifTertation,  let  us  in  a 
few  Words  compare  the  Experiments  and  Obfervations 
made  ufe  of  to  confirm  each  of  the  Opinions  above- 
mentioned. 

To  prwe  Monjl  Caffini's  Figure  of  the  Earth,  we 
muft  take  the  Altitude  of  a  Star  nearer  than  to  x  Seconds; 
becaufe  x  Seconds  anfwer  to  3xToifeson  the  Surface  of 
the  Earth,  and  the  Difference  of  the  Length  of  Degrees 
is  but  3 1.  And  what  is  more,  we  muft  take  this  Angle 
with  an  Inftrument  of  3 9 Inches  Radius^  becaufe  the 
10  Foot  Seftor  was  only  us'd  at  the  Ends  of  the  two 
Parts  of  the  Meridian. 

To  dijprove  Monf.  CaJJini^s  Hypothecs ^  we  need 
only  obferve  whether  a  Plumb-Line  makes  an  Angle  of 
of  5*  Minutes  with  a  Perpendicular  to  the  Surface  of  ftag- 
nam  Waters,  or  Lines  of  Level. 

To  prove  Monf.  Caffini^s  Opinion,  the  Height  of 
3  great  many  Mountains  muft  be  accurately  meafur'd 
by  Trigonometry,  which  Mathematicians  have  always 
found  very  difficult. 

To 
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To  f  rove  Sir  Ifaac  Newtoff  s  Ofinidn^  we  arc  only 
to  meafure  about  one  Tenth  of  an  Inch  in  a  Rod  of 
39,1x9  Inches ;  and  to  know  what  to  allow  for  the 
lengthening  of  the  fame  Rod  by  the  Summer  Heat, 
when  it  is  (hut  up  in  a  Cafe,  and  carried  towards  the 
^^quator.  For  though  the  Experiments  on  Pendulums, 
made  by  feveral  Perfons  that  travelled  Southward,  dilF- 
fer  among  themfelves,  yti  thev  all  agree  in  this,  that 
the  Obferv^rs  were  oblig'd  to  morten  their  Pendulums, 
in  order  to  make  them  fwing  Seconds,  as  they  went  to* 
wards  the  -Equator.  And  when  we  come  to  compare 
them  together,  in  order  to  have  the  exad  Proportion  of 
Length  in  different  Latitudes ;  we  muft  rely  on  the 
moft  eicad  Experimenter,  which  we  may  very  well  do 
on  Monf.  Richer  ^  becaufe  when  he  found  a  Difference^ 
he  was  fo  careful  to  find  out  how  much  it  was,  that  he 
caused  a  (imple  Pendulum  to  fwing^  and  compared  it 
with  a  good  Pendulum  Clock,  which  he  did  feveral 
Times  every  Week  for  10  Months  together  j  and  when 
he  retum'd  to  France^  he  comparM  it  with  the  Length 
of  the  Pendulum  at  Varis  j  which  is  of  j  Feet  8  ^  Lines 
(or  39,139  Englijb  Inches)  and  found  it  to  be  fhorter 
by  II  Line. 
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II.  Jn  EJfay  upon  the  Natural  Hijlory  of  Whales^ 
with  a  particular  Account  of  the  Ambergris  found  in 
the  Spcrma  Ceti  Whale.  In  a  Letter  to  the  ^uh^ 
lifhery  from  the  Honourable  Paul  Dudley,  £/^. 
F.  i:  S. 


SIR, 

I  A  M  very  fenfible  that  the  World  has  long  fince,  and 
often  been  entertained  with  various  Relations  of  this 
wonderful  Creature:  But  as  I  (hall  endeavour  to  avoid 
any  vain  Repetition,  fo  I  flatter  myfeif  with  the  Hopes 
of  prefenting  the  Royal  Society  with  foire  Particulirs 
not  yetpublilhedjboth  of  theWhaie  in  general, and  more 
efpecially  of  that  Species  or  Kind  of  VVhaie,  which  our 
People  call  the  Sperma  Cetij  but,  in  my  Opinion,  much 
rather  defer vcs  the  Name  of  the  Ambergris  Whale. 
But  here  I  would  have  it  noted,  that  the  following  Ac- 
count refpefts  only  fuch  Whales,  as  are  found  on  the 
Coaft  of  N^w  England. 

And  of  thefe  there  are  divers  Sorts  or  Kind?. 

■^  As  firft,  The  Right,  or  Whalebone  Whale  is  a  large 
Fi(h,  meafuring  fixty  or  feventy  Feet  in  Length,  and 
very  bulky,  having  no  Scales,  but  a  foft  fine  fmooth 
Skin,  no  Fins,  but  only  one  on  each  Side,  from  five  to 
eight  Feet  long,  which  they  are  not  obfervedto  ufe^  but 
only  in  turning  thcmfelves,  unlefs  while  young,  and  car- 
ried by  the  Dam  on  the  Flukes  of  tlieirTails  •,  when  with 
thofe  Fins  they  clafp  about  her  Small,  andfo  holdthem- 
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felves  on.  This  Fifti,  when  firft  brought  forth,  is  about 
twenty  Feet  long,  and  of  little  Worth,  but  then  the 
Dam  is  very  fat.  At  a  Year  old,  when  they  are  called 
Short-heads,  they  are  very  fat,  and  yield  to  lifry  Bar- 
rels of  Oil,  but  by  that  Time  the  Dam  is  very  poor, 
and  term'd  a  Dry-skin,  and  won't  yield  more  than  thirty 
Barrels  of  Oil,  tho*  of  large  Bulk.  At  two  Years  oil, 
they  are  called  Stunt?,  being  ftunted  after  weaning,  and 
will  then  yield  generally  from  twenty  four  to  twenty 
eight  Barrels,  After  this,  they  are  term'd  ScuU-fifh, 
their  Age  not  being  known,  but  only  guefs'd  at  by  the 
Length  of  the  Bone  in  their  Mouths.  The  Whale-bone, 
fo  called,  grows  in  the  upper  Jaw  on  each  Side,  and  is 
foraetimes  fix  or  feven  Feet  in  Length.  A  good  large 
Whale  has  yielded  a  thoufand  Weight  of  Bone,  Tis 
thought  by  lome,  that  the  hairy  Part  of  the  Whale-bone, 
and  which  is  next  to  the  Tongue,  ferves  in  the  Nature 
of  a  Strainer  of  their  Food. 

The  Eye  of  a  Whale  is  about  the  Bignefs  of  an  Ox's 
Eye,  and  they  are  fituated  in  the  After-part  of  the  Head 
on  each  Side,  and  where  the  Whale  is  broadeft;  for  his 
Head  tapers  away  forward  from  his  Eyes,  and  his  Body 
tapers  away  backward  j  his  Eyes  are  more  than  hall 
way  his  Depth,  or  neareft  his  Under-part  j  juft  under 
his  Eyes  are  his  two  Fins  before-mentioned  j  he  car- 
ries his  Tail  horizontally,  and  with  that  he  fculls  him- 
felf  along. 

The  Entrails  of  this  Whale  are  made  and  fituated 
much  like  thofe  of  an  Ox,  and  their  Scalps  are  fometimc^s 
found  covered  with  Thoufands  of  Sea-lice.  One  of 
thefe  Whales  has  yielded  one  hundred  and  thirty  Bar- 
rels of  Oil,  and  near  twenty  out  of  the  Tongjc.  The 
Whale-bone  Whale  is  the  moft  valuable,  except  tlic 
SfermA  Ceti  Whale. 

O  0  X  The 
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The  Scrag  Whale  is  near  a^kin  to  the  Fin-back,  but, 
inftead  of  a  Fin  upon  his  Back,  the  Ridge  of  the  After* 

5 art  of  his  Back  is  fcragged  with  half  a  Dozen  Knobs  or 
Juckles ;  he  is  neareft  the  right  Whale  in  Figure  and 
for  Quantity  of  Oil  ^  his  Bone  is  white,  but  won't 
fplit. 

The  Finback  Whale  is  diftinguiflied  from  the  right 
Whale,  by  having  a  great  Fin  on  his  Back  from  two 
Feet  and  an  Half,  to  four  Feet  long,  which  gives  him 
the  Name  ^  he  has  alfotwo  fide  Fin?,  as  the  Whale-bone 
Whale,  but  much  longer,  meafuring  fix  or  feven  Feet, 
This  Fi(h,is  fomewhat  longer  than  the  other>  but  not  fo 
bulky,  much  fwifter,  and  very  furious  when  (truck, 
and  very  difficultly  held  ^  their  Oil  is  not  near  fo  much, 
as  that  of  the  right  Whale,  and  the  Bone  of  little  Profit, 
being  (hort  and  knobby.  The  Belly  of  this  Whale  is 
white. 

The  Bunch  or  humpback  Whale,- is  diftinguiflied  from 
the  right  Whale,  by  having  a  Bunch  ftanding  in  the 
Place  where  the  Fin  does  in  the  Finback.  This  Bunch 
is  as  big  as  a  Man's  Head,  and  a  Foot  high,  fhaped  like 
a  Plug  pointing  backwards.  The  Bone  of  this  Whale  is 
not  worth  much,tho' fomewhat  better  than  the  Finback's. 
His  Fins  aro  fometimes  eighteen  Feet  long,  and  very 
white  i  his  Oil  much  as  that  of  the  Finback.  Both  the  Fin- 
backs and  Humpbacks  are  ftiaped  in  Reeves  longitudinal 
from  Head  to  Tail  on  their  Bellies  and  their  Side?,  as 
far  as  their  Fins,  which  are  about  half  way  up. their 
Sides. 

*  The  Sferma  Ceti  Whale.  This  Fifii  is  much  of 
the  fame  Dimenfion  with  the  other,  but  of  a  greyilh 
Colour,  whereas  the  others  are  black  \  he  has  a  Bunch 
on  his  Back  like  the  Humpback,  but  then  he  is  diftin- 
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guiihed  by  not  having  any  Whale-^bone  in  die  Mouth  ^ 
but  inftead  of  that,  there  are  Rows  of  fine  ivory  Teeth 
in  eadi  Jaw,  about  five  or  fix  Inches  long.  One  of  thefe 
Teeth  I  have  done  myfelf  the  Honour  to  fend  the  Sty- 
ciety.  The  Man,  who  gave  it  me,  fays,  the  Whale  was 
forty  nine  Foot  long,  and  his  Head  made  twelve  Barrels 
of  S/erma  Cefi  OiL  They  are  a  more  gentle  Fifli 
than  theothcr  Whales,and  feldom  fight  with  their  Tails ; 
but  when  ftruck,  ufually  turn  upon  their  Backs,  and 
fight  with  their  Mouths.  The  Oil,  which  is  made  of 
the  Body  (^this  Fifh,  is  much  clearer  and  fweeter  than 
that  of  the  other  Whales. 

♦  The  S/erma  Ceti  Oil,  fo  called,  lies  in  a  great 
Trunk  about  four  or  five  Feet  deep,  and  ten  or  twelve 
Feet  long,  near  the  whole  Depth,  Breadth,  and  Length 
of  the  Head,  in  the  Place  of  the  Brains,  and  feemsto  be 
the  fame,  and  difpofed  in  feveral  membranous  Cell?, 
and  covered  not  with  a  Bone,  but  a  thick  grifly  Sub- 
ftance  below  the  Skin,  through  which  they  dig  a  Hole, 
and  lade  out  the  clear  OiL  Not  but  that  the  Head,  and 
other  Glandulous  Parts  of  this  Fifti,  will  make  the  Sfer- 
ma  Ceti  0\\\  but  the  beft,  and  that  which  is  prepared 
by  Nature,  is  in  the  Trunk  aforelaid :  And  an  inge- 
nious Man,  who  has  himfelf  kill'd  many  of  thefe  Whales^ 
alTures  me,  that  only  the  Trunk  will  afford  from  ten 
to  twenty  Biirrels.  Befides  the  Sferma  Ceti  Oil,  this 
Fi(h  will  yield  from  twenty  to  fifty  Barrels  of  common 

Oil. 

One  of  our  Country  Dodors  tells  me,  that  the  Tooth 

of  this  Fiflijihaved  or  powdered,  and  fo  infufed  in  Li- 
quor, equals  the  Harts-horn,  and  has  been  ufed  in  the 
Small-Pox,  and  given  to  Lying- in- Worn  en,  in  Cafe  of 
Sicknefs,  with  Succefp.    The  Qjiantity  is  as  much  as 
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will  lie  upon  an  Engltjh  Shilling.  I  meddle  not  here 
with  the  precious  Ambergris  found  in  this  Whale, 
becaufe  I  defign  to  clofe  the  Whole  with  that  Difco- 
very. 

1  go  on  therefore,  in  the  fecond  Place,  to  give  an  Ac- 
count of  the  Manner  of  the  Propagation  of  Whales. 
They  generate  much  like  to  our  neat  Cattle,  and  there- 
fore they  are  termed  Bull,  Cow,  and  Calf.  The  Latins 
called  the  Whale  Bellua  Marina.  They  bring  forth 
but  one  at  a  Time,  and  but  every  other  Year.  When 
the  Cow  takes  BulJ,  (he  throws  herfelf  upon  her  Back, 
finking  her  Tail,  and  fo  the  Bull  Aides  up,  and,  when 
the  Bull  is  (lid  up,  (be  clafps  him  with  her  Fins.  A 
Whale's  Piffel  is  (ix  Feetiong,  and  at  the  Root  is  feven 
or  eight  Inches  Diameter,  and  tapers  away  till  it  comes 
to  about  an  Inch  Diameter:  his  Stones  would  fill  half  a 
Barrel,  but  his  Genitals  are  not  open  or  vifible,  like 
thofc  of  the  true  Bull.  The  Calf,  or  young  Whale, 
has  been  found  perfeftly  form'd  in  the  Cow,  when  not 
above  feventeen  Inches  long,  and  white  j  yet,  when 
brought  forth,  is  ufually  twenty  Feet,  but  of  a  black 
Colour ;  it  is  fuppofed  they  go  with  their  Young  about 
nine  or  ten  Months,qnd  are  very  fat  in  that  Time,  efpe- 
cially  when  they  bring  forth.  When  the  Female  luckles 
her  Young,  (he  turns  herfelf  almoft  upon  her  Back,  upon 
the  Rim  of  the  Water,  (he  has  two  Teats  of  (ix  or  eight 
Inches  loiig,  and  ten  or  twelve  Inches  round.  1  he 
Milk  is  white,  like  that  of  a  Cow  ;  and  upon  opening  a 
young  fucking  Whale,  the  Milk  was  found  curdled  in 
his  Bag,  juft  like  that  of  a  Calf. 

^  3.TheCare  of  their  Young  is  very  remarkable,  they 
not  only  carrying  them  on  their  Tails,  and  fuckiing  them, 
but  often  riung  with  them  for  the  Benefit  of  the  Air  ; 
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and  however  they  are  chafed  or  wounded,  yet  as  long  as 
they  have  Senfe,  and  perceive  Life  in  their  Young,  they 
will  never  leave  them,  nor  will  they  then  ftrike  with 
riieir  Tail,  and  if,  in  their  running,  the  young  one 
lofes  his  Hold  and  drops  off,  the  Dam  comes  about, 
and  pafiing  underneath,  takes  it  on  again.  And  there- 
fore Care  is  taken  by  thofe  who  kill  thefe  Mate  Fi(h 
(as  they  are  called)  only  to  faften  the  Calf,  but  not  to 
kill  her,  till  they  have  firft  fecured  the  Cow.  For  fo 
foon  as  ever  the  Calf  is  dead,^the  Cow  perceives  it,  and 
grows  fo  violent,  that  there  is  no  managing  her. 

4*  The  Whales  are  very  gregarious,  being  fometimes 
found  a  Hundred  in  a  Scull,  and  are  great  Travellers.  In 
the  Fall  of  the  Year,  the  ri^ht  or  Whale-bone  Whales  go 
Weft  ward,  snd  in  the  Spring  they  are  headed  Eaftward. 
But  here  it  muft  be  noted,  that  the  feveral  Kinds  of 
Whales  don*t  mix  with  one  another,  but  keep  by  tliem- 
felves. 

5.  Refpiration.  Their  Way  of  Breathing  is  by  two 
Spout-Holes  in  the  Top  of  the  Head.  The  Sferma  Ceti 
has  but  one,  and  that  on  the  left  Side  of  the  Head.  Once  in 
a  Quarter  of  an  Hour,  when  not  difturbed,  they  are  ob- 
ferved  to  rife  and  blow,  fpouting  out  Water  and  Wind, 
and  to  draw  in  frefli  Air:  but,  when  purfued,  they  will 
fometimes  keep  underWater  half  an  Hour  or  more ;  tho* 
'tis  obferved  when  any  Cow  has  her  Calf  on  her  Tail, 
fbe  rifcs  much  oftener  (through  a  natural  Inftinft)  for 
the  young  one  to  breath,  without  breathing  herfelf. 
Out  of  their  breathing  Holes  they  fpout  great  Quant i« 
ties  of  Blood,  when  they  have  received  their  Death 
Wound. 

6.  Food  or  Suftentation.  For  the  firft  Year,  as  has  been 
already  obferv'd,  they  all  fuck  the  Dam.  After  they  are 
weaned,  the  right  Whales,  as  is  generally  fuppofed,  live 
upon  fome  ouzy  Matter,  which  they  fuck  up  from  the 
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Bottom  of  the  Sea.  The  Triers,  that  open  them  when 
dead,  acquaint  me,  that  they  never  ofoferved  any  Grafs, 
Fiftv,  or  any  pther  Sort  of  Food  in  the  right  or  Whalc- 
boncWhale,butonlyagreyi(h  foft  Clay,which  the  People 
call  BoleArmoniac  j  and  yet  an  experienced  Whale-man 
tells  me,  that  he  has  feen  this  Whale  in  ftill  Weather, 
skimming  on  the  Surfoce  of  theWater,to  take  in  a  Sort  of 
reddiih  Spawn  or  Brett,  as  fomecail  it,  that  at  fomeTimes 
will  lie  upon  the  Top  of  the  Water,  for  a  Mile  together. 
Here  alfo  it  may  be  obfery'd,  thattho*  the  Body  of  this 
Whale  is  fo  very  bulky,  and  fo  exceeding  fat ;  yet  when 
cut  open,  they  are  feldom  found  to  have  much  more 
Draught  than  that  of  an  Ox,  and  they  dung  much  as 
neat  Cattle  do.  Their  Swallow  is  not  much  bigger  than 
an  Ox's  ;  but  the  Finback  Whale  has  a  larger  Swallow: 
for  he  lives  upon  the  fmaller  Fi(h,  as  Mackarel,  Her* 
ring,  &c.  great  Sculls  of  which  thejr  run  thro',  and, with 
a  (hort  Turn,  caufe  an  Eddy  or  Whirlpool,  by  the  Force 
of  which,  the  fmall  Fifti  are  brought  into  a  Clufter ;  fo 
that  this  Fifti,  with  open  Mouth,  will  take  in  fome  Hun- 
dreds of  them  at  a  Time.  The  Sferma  Ceti  Whale, 
befides  other  Fi(h,  feeds  much  upon  a  fmall  Fiih  that  has 
a  Bill  •,  our  Fifliermen  call  themScjuid  Fifh.  The  fmall 
Peices  of  thefe  Squid  Bills  are  plainly  to  be  difcerned  in 
the  Ambergris,  and  may  be  pick*d  out  of  it ;  they  ap- 
pear glazy,  and  like  little  Pieces  of  broken  Shells. 

7.  The  Way  and  Manner  of  killing  Whales. 

Mr.  Harris  in  his  Bibliotheca  Navigantium^  8cc. 
has  given  a  very  particular  Account  of  the  Method  of 
taking;  Whales  at  Greenlandj  and  though  our  Way 
in  New  England  differs  very  much  from  that,  yet  I 
(hall  wave  it,  asnotfo  ftriftly  appertaining  to  Philofophy. 
Only  I  would  take  notice  of  the  Boats  our  Whale-men 
ufe  m  going  from  theShoar  after  the  Whale:  They  are 
made  of  Cedar  Clapboards,  and  fo  very  light,  that  two 
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Men  can  conveniently  carry  their,  and  yet  they  are 
twentv  Feet  long,  and  carry  fix  Men,  viz.  the  Hirpo- 
necr  m  the  Fore-part  of  the  Boar,  f^ur  Oar-mcn,  and 
the  Srcerf-nian.  Tht  *  Boats  run  very  fwift,  and  by 
r-\.fon  of  their  Lightm'*'  can  be  brought  on  and  off,  and 
fr-  !ceptour  of  Danger.  Hie  Whale  is  fometinies  killed 
with  i  fingle  Stroke,  and  yet  at  other  Times  (he  will 
hsi^ld  the  Whale-men  in  Piiy,  near  half  a  Day  together, 
w*th  rhcir  Lances,  and  fomctimes  they  will  get  away 
after  they  have  been  lanced  and  fpouted  blood,  with 
Irons  in  them,  and  Drugs  faftened  to  them,  which  are 
thick  Boards  about  fourteen  Inches  fquare.  Our  People 
formerly  ufed  to  kill  the  Whale  near  the  Shore  ;  bur 
now  they  go  off  to  Sea  in  Sloops  and  Whale- 
boats,  in  the  Months  of  May^  J^^^j  and  July,  be- 
tween Cape-Cod  and  Bermudas ;  where  they  lie  by  in 
the  Night,  and  fail  to  and  again  in  the  Day,  and  feldom 
mifs  of  them  ;  they  bring  home  the  Blubber  in  their 
Sloops.  The  true  Seafon,for  taking  the  right  or  Whale . 
bone  Whale,  is  from  the  Beginning  oijuney  to  the  End 
di  May\  for  the  Sperma  (>// Whale,  from  the  Begin- 
ning ofjuftej  to  the  End  of  Juguji.  And  it  has  been 
obferved  by  our  Filhermen,  th  it  when  a  Sperma  Ceti 
Whale  isftruck,  he  ufualiy,  if  nor  always,  throws  the 
Excrements  out  of  the  jinus. 

8.  The  wonderful^  and  even  prodigious  Strength  of 
this  Creature,  which  lies  principally  in  their  Tails, 
that  being  both  their  offenfive  and  defenfive  Weapon. 
Many  Inftances  of  this  Kind  I  have  had  from  credible 
Perfons,who  wereEyc-witnelTesj  I  will  mention  buc  a 
few.  A  Boat  has  been  cut  down  from  Top  to  Bottom 
with  the  Tail  of  a  Whale,  as  if  cut  with  a  Saw,  the 
Clap-boards  fcarce  fplinter*d,  tho'  the  Gunnel  upon  the 
Top  is  of  tough  Wood.  Another  has  had  the  Stem,  or 
Stem-poft  of  about  three  Inches  through,  and  of  the 
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taugheft  Wood  that  can  be  found,  into  which  the  Endi 
of  the  Cedar  Clap-boards  are  nailed,  cut  off  fmooth 
above  the  Cuddee,  without  fo  much  as  (hit^ering  the 
Boat,  or  drawing  the  Nails  of  the  CI  ip-boards.  An  Odr 
has  been  cut  off  with  a  Stroke  upward?,  and  yet  not  fo 
much  as  lifted  up  out  of  the  Thole-Pin.  One  Perfon 
had  an  Oar  cut  off,  while  in  his  Hanc,  and  yet  never 
felt  any  Jarring, 

A  few  Years  fince,  one  of  the  Finback  Whales  came 
into  an  Harbour  near  Cafe-Cod,  and  tovvM  away  a  Sloop 
of  near  forty  Tun,  out  oftheHarbour  into  the  Sea.  This 
Accident  happened  thus :  It  is  thought  the  Whale  wis 
rubbing  herfelf  upon  the  Fluke  of  ihe  Anchor,  or  goLng 
near  the  Bottom,  got  the  Fluke  into  her  Nifker,  or  the 
Orifice  of  the  Uterus^  and,  finding  herfelf  caughr,  tore 
away  with  fuch  Violence,  and  tow'd  the  Sloop  out  of 
the  Harbour,  as  faft  as  if  (he  had  been  under  Sail  with 
a  good  Gale  of  Wind,  to  the  Albnifliment  of  the  People 
on  Shore,  for  there  was  nobody  on  board.  When  the 
Whale  came  into  deep  Water,  (he  went  under,  and  had 
like  to  have  carried  the  Sloop  with  her,  but  the  Cable 
gave  Way,  and  fo  the  Boats  that  were  out  after  her,  rc- 
cover'd  it.  This  Whale  was  found  dead  fome  Diys 
after  on  that  Shore,  wi:h  the  Anchor  flicking  in  her 

Belly. 

After  a  Whale  is  dead,,  it  has  been  obferved,  that  the 
fame  way  the  Head  lies,  fo  the  Head  will  lie  if  not  for- 
cibly turned,  and  let  the  Wind  blow  which  Way  it 
will,  that  Way  they  will  fculLa  Head,  tho^  right  in  the 
Eye  of  the  Wind,  and  they  are  much  eafier  tow*d  to 
the  Shore,  if  they  die  that  Way  with  their  Head,  than 
any  other. 

9.  The  Enemies  of  the  Whale,  or  the  Fi(h  that  prey 
ipon  the  Whales^  and  often  kill  the  young  ones>  for 
liey  won't  venture  upon  an  old  one,unLefs  much  wounded. 
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Oar  Whale-men  have  given  this  Fifti  the  Name  of  Kil- 
lers,  Thefe  Killers  are  from  twenty  to  thirty  Feet  long, 
and  have  Teeth  in  both  Jaws  that  lock  one  within  ano- 
ther.    He  has  a  Fin,  near  the  Middle  of  his  Bick,  four 
or  five  Foot  long.    They  go  in  Company  by  Djzen?, 
and  fet  upon  a  young  Whale,  and  will  bait  him  like  fo 
many  Bull-dogs  j  fome  will  lay  hold  of  his  Tail  to  keep 
him  from  threftiing,  while  others  hy  hold  of  his  Head, 
and  bite  and  tlirefh  him,  till  the  poor  Creature,  being 
thus  heated,  lolls  out  his  Tongue,  and  then  fome  of  the 
Killers  catch  hold  of  his  Lips,   and  if  poflible  of  his 
Tongue ;  and  after  they  have  killed  him,  they  chiefly 
feed  upon  the  Tongue  and  Head,  but  when  he  begins  to 
putrify,  they  leave  him.     This  Killer  b  without  doubt 
the  Orr<i,that  Dr,  Frangius  defcribes  in  hisTrcatife  of 
Animals.     His  Words  are  thefe,  ^ando  Orca  infi- 
quitur  BalsenaWjiffa  BaUna  horibilem  editMugitum^ 
non  aliter  quam  cum  Taurus  mordetur  a  Cane.   Thefe 
Killers  are  of  fuch  invincible  Strength,  that  when  fe- 
veral  Boats  together  have  been  towing  a  dead  Whale,one 
of  them  has  come  and  faflened  his  Teeth  in  her,  and 
carried  her  away  down  to  the  Bjttomin  aniaftanr.  And 
fometimes  again,  they  have  bit  out  a  Piece  of  Blubber 
of  about  two.Foot  fquare,  which  is  of  that  Toughnefs 
that  an  Iron,  with  little  Beards  being  (truck  into  it,  will 
hold  it  till  it  draws  the  Boat  under  Water.    The  Killers 
are  fometimes  taken,  and  make  good  Oil,  but  have  no 
Whale-bone,    The  Carcafe%  or  Bodies  of  dead  Whales 
in  the  Sea,  ferve  for  Food  for  Gull%  and  other  Sea- 
Fowl,     as    well    as  Sharks,    for  they   are  not  very 
nice, 

*  I  come  now  to  what  I  firflandprincipallvpropofed, 
in  this  EtTay  on  the  Natural  Hiftory  of  Whale?,  to  give 
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nn  Account  of  the  Ambergris.  Many  and  various 
have  been  the  Opinions  even  of  the  learned  World,  as 
to  the  Origin  and  Nature  of  this  precious  Perfume  ^ 
fomehave  reckoned  it  a  Bitumen^  and  to  ifTuefrom  the 
Entrails  of  the  Earth  j  others,  that  it  was  produced  from 
fome  Infeft,  as  Honey,  Silk,  tSc.  The  famous  Mr. 
Boyle^  as  I  find  ir,  in  the  Second  Volume  of  Low^ 
thorfs  Abridgment  of  the  ThilofofhicalTratifaSiionSy 
cop.iirjanicates  an  Account  of  Arabergri?,  from  a 
l^utch  Merchant,  who  tirft  denies  it  to  be  the  Scum 
or  Excrement  of  a  Whale,  and  then  gives  it,  as  his  Opi- 
nion, that  it  is  a  fat  Gum  that  iflues  from  the  Root  of  a 
Tree,  and  that  you  mayraife  it  in  (Quantities  by  plant- 
ing thofe  Trees  by  the  Shore,  and  fo  the  Stream  will 
caft  it  upto  great  Advantage.  But  Truth  is  the  Daughter 
of  Time ;  it  is  now  at  Length  found  out,  that  this  Or- 
cultum  Natura  is  an  Animal  Produftion,  and  bred  in 
the  Body  of  the  S/erma  Ceti  Whale,  analogous  to  what 
is  found  in  fome  Animals  of  the  Land,  as  the  Mufk  Hog 
or  TaiacHy  the  Mu(k  Deer,  the  Bezoar  Sheep,  and  fome 
Amphibious  Animals,  as  the  Mufquafti,  &c.  who  have 
their  valuable  Scent  in  a  particular  Cyjiis  or  Big.  1  am 
apt  to  think,  that  which  firft  gave  Occafion  to  the  No- 
tion of  Ambergris  being  the  Produftion  of  the  Whale, 
was  becaufe  it  was  found  in  confiderable  Quantities  on 
the  Shores  of  the  Summer  Iflands,  and  among  the  Ba- 
hama's^ where  the  dead  Whales  are  frequently  wrecked 
and  broke  up  with  the  Sea,  and  the  Ambereiis  found 
floating,  or  on  the  Shore  j  but  here  again,  the  ingenious, 
until  very  lately,  were  at  a  Lofs,  and  divided  in  Opi- 
nion, for  tho*  they  agreed  it  to  come  from  the  Whale, 
yet  fome  took  it  to  be  the  true  and  proper  Semen,  being 
found  only  in  the  Ball,  at  the  Root  of  the  Tenis^  near 
the  Tefticles  J  ot hers  again  thought  it  was  tl;e  Ordure  or 
Excrement  of  the  Whale. 

The 
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1  ne  beft  and  raoft  cxaft  Account  of  Ambergris, 
that  1  have  been  able  to  procure  (and  I  may  truly  fay, 
I  have  taken  a  great  deal  of  Pains  for  it)  I  very  lately  re* 
ceived  from  one  Mr.  Atkins^  now  an  Inhabitant  at 
Bofion  in  New  England^  who  ufed  the  Whale  Fifliery, 
for  ten  ortwelve  Years  together,  and  was  one  of  thefirft 
that  went  out  a  filhing  for  the  Sferma  Ceti  Whales, 
about  the  Year  1710,  and  then  beg.in  to  difcover  the 
Ambergris  -,  and  being  a  fober  ingenious  Man,  what 
he  fays  may  fafely  be  depended  on  j  tho*,  for  Subftance, 
I  have  had  it  from  feveral  of  the  Whale-men. 

His  Relation,  which  was  taken  a  few  Days  fincefrom 
his  own  Mouth,  is  as  follows : 

'*  The  Ambergris  is  found  only  inih^SpermaCeti 
**  Whales,  and  confifts  of  Balls  or  globular  Bodies,  of  va- 
"  rious  Sizes,  from  about  three  Inches  to  twelve  Inches 
•«  Diameter,  and  will  weigh  from  a  Pound  and  an  Half 
**  to  twenty  two  Pounds,  lying  loofe  in  a  large  oval 
**  Bag  or  Bladder  of  three  or  four  Foot  long,  and  two 
**  or  three  Foot  deep  and  wide,  alraoft  in  the  Form  of 
^  an  Ox's  Bladder,  only  the  Ends  more  acute,  or  like 
**  a  Blackfmitli's  long  Bellows,  with  a  Spout  running 

tapering  into  and  thro*  the  Length  of  the  Tents ^  and 

a  Duft,  or  Canal,  opening  into  the  other  End  of  the 
'*  Bag,  and  coming  from  towards  the  Kidneys  j  this  Bag 
**  lies  juft  over  the  Tefticles,  which  are  aoove  a  Foot 
"  long,  and  is  placed  lengthways  at  the  Root  of  the 
"  Tenisy  about  four  or  five  Foot  below  the  Navel,  and 
^'  three  or  four  above  the  Anus.    This  Bag  or  Bladder 

isalmoftfuUof  a  deep  Orange  coloured  Liquor,  not 

quite  fo  thick  as  Oil,  and  fmeiling  flrong,  or  rather 
*«  ftronger  of  the  fame  Scent  with  the  Balls  ofAmber- 
*'  gris,  which  float  and  fwim  loofe  in  it ;  the  Infidc  of 
«  the  Bag  is  very  deeply  tinged  with  the  fame  Colour 
**  as  the  Liquor,  which  may  alfo  be  found  in  the  Canal 

"  of 
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**  of  the  Tenis  ;  the  Balls  feem  to  be  pretty  hard  while 
**  the  Whale  is  alive,  inafmuch  as  there  are  many  Times 
*'  found)  upon  opening  the  Bag,  large  concave  Shelve?, 
*'•  of  the  fame  Subftance  and  Confiftence,that  have  fcaled 
*'•  off  from  them,  and  the  Balls  themfelves  feem  to  be 
**  compofed  of  feveral  diftinft 'Coats  inclofing  one  ano- 
**  ther,  fomething  like  the  Coats  of  an  Onion. 

As  to  the  Number  of  Balls,  Mr.  Atkins  never  found 
above  four  Balls  in  a  Bag,  and  in  the  Big  where  he 
found  one  that  weighed  twenty  one  Pound?,  which  was 
the  largeft  he  ever  faw,  there  was  no  other  in  the  Bag 
but  that. 

He  further  fays,  "  That  to  one  Sferma  Ceti  Whale 
«  that  has  any  of  thefe  Billf,  there  are  two,  that  have 
**  nothing  but  the  deep  Orange-colour'd  Liquor  afore» 
**  faid  in  their  Bags/'  This  Remark  confirms  what  a- 
nother  Whale-man  told  me,  "  that  the  Ambergris  was 
^  found  only  in  fuch  Sj^erma  Ceti  Whales  as  are  old  and 
"  well  grown.**  It  is  the  general  Opinion  of  the  Whale- 
men, that  the  Ambergris  is  produced  only  by  the  Male 
or  the  Bull  Sj^erma  Ceti  Whale,  As  to  this  Particular, 
Mr.  Atkins  lays,  **  He  never  faw,  nor  certainly  heard 
«*  of  a  Sferma  C?// Female  taken  in  his  Life,  the  Cows 
^  of  that  Species  of  Whales  being  much  more  timorous 
*«  than  the  Males,  and  almoft  impoflible  to  be  come  at, 
•'  unlefs  when  haply  found  afleep  on  the  Water,  or  de- 
**  tained  by  their  Calves."  This  is  certain,  the  Boats 
can  never  come  near  them,  when  they  are  awake,  they 
are  fo  very  fliy  and  fearful. 

Mr.  Atkins's  Method  of  getting  the  Ambergris  out  of 

the  Whale  was  thus  ^  after  the  Filh  is  killed,  he  turns 

the  Belly  upwards,    and  fixes  a  Tackle  to  the  Tenis^ 

then  cuts  a  Hole  round  the  Root  of  the  Tenis^  through 

he  Rim  of  the  Belly,  till  he  comes  to  the  Entrails,  and 

hen  fearching  for  the  Duft  or  Canal  at  the  further  End 

of 
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of  the  Big,  he  ties  it  pretty  near  to  the  Bag,  and  cuts 
the  Dad  off  beyond  it,  upon  which  he  draws  forth  the 
Tenh  by  the  Tail,  and  the  Ambergris  Bag,  entirely 
follows  it,  and  comes  clean  and  whole  out  of  the  B^lly. 

*  A  very  worthy  Divine,  and  one  of  my  intimate  Ac- 
quaintance, in  a  neighbouring  Town,  who  took  the  pre* 
ceding  Relation  from  Mr,  Atkins^  apprehends  the  Bag 
aforefaid  to  hz  the  urinary  Bladder,  and  the  Amber- 
gris Bill  to  be  3  certain  Concretion,  formed  out  of  the 
greafy  odoriferous  Subftance  of  the  Liquor  aforefaid 
contained  within  it.  As  for  ray  own  Part,  I  dare  not 
pretend  to  give  any  Opinion  upon  the  Point,  but  content 
rayfelf  with  relating  Matter  of  Faft. 

I  doubt  not  but  that,  in  Procefs  of  Time,  fome  far- 
ther Particulars  may  be  procured  with  refped  to  Amber- 
grif,  and  I  (hall  be  proudtotranfmit  them;  in  the  mean 
Time  I  hope  the  Society  will  accept  of  this  firft  Eflay, 
and  allow  my  poor  Country  the  Honour  of  difcovering, 
or  at  lead  afceitaining  the  Origin,  and  Nature  of  Am- 
bergris. 

1  cannot  conclude  this  Hiftory  of  Whale??,  without 
acknowledging  that  I  have  been  much  aflifted  herein  by 
the  Reverend  Mr.  Greenleafe  of  Tarmouth^  near  CaPe* 
Cod,  and  Mr.  J.  Coffin,  fometime  of  the  Illand  of  Nan- 
tucket^  both  of  them  Places  famous  for  the  Whale* 
Fiihery. 

^  Th$  Ktvtnnd  Mr.  Prisce  fl/Bofton. 
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m  An  Enqmry  into  a  Di/coy^ry,  /aid  to  haVe  been 
maJeby  5/paor  Valfalva  0/ Bologna,  ofanEx^ 
cretory  Duli  from  tU  Glandula  Rcnalis  to  the 
Epididymis,     ^y  Mr.  John  Ranby,  Surnon 
R  %  S.  ' 

THE  late  learned  Signer  Valfalva  having  foine  Time 
ago  difcover»d  a  Veffel,  which  he  took  to  be  an 
Excretory  Duft  going  from  the  GUndula  Renalis,  to 
the  E^tdtdymts  in  Men,  and  the  Ovarium  in  Women; 
an  Account  whereof  was  publifli'd  in  the  Giorn.  deLit- 
terati,  1719.  and  afterwards  inferted  into  the  Thilofo. 
fhicAl  TranfaBsons  NO385.  I  lately  procured  a  hu- 
man Bodyi  in  order  to  fearch  for  it,  which  I  did  with 
all  the  Diligence  I  was  capable  of.  I  was  notfo  happy 
as  to  difcover  any  Duft  of  this  Kind,  but,having  injeded 
the  Aorta,  I  found  the  Arteries  going  to  the  GlanduU 
Renales  difpos*d,  as  hath  been  represented  according  to 
the  Life,  in  the  annexed  Figure.  Now  whether  that 
Branch  of  the  Artery,  which  from  the  GlanduU Renales 
goes  down  on  both  Sides  towards  the  Tefticles,  without 
fupplyingany  of  the  neighbouring  Parts,  might  not  have 
been  miftuken  by  the  abovemeiitioned  learned  Anatomift 
for  an  Excretory  Dud,  all  Arteries  being  generally  in 
dead  Bodies  free  from  Blood,  and  of  a  whitifli  Colour, 
I  will  not  prefume  at  prefent  to  determine,  for  Want  of 
farther  Experiments. 
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EXPLANATION. 

Fig.  VL 

A  A  The  right  Kidney. 

B  B  The  left  Kidney. 

C  C  The  defcending  Trunk  of  the  Aorfa. 

D  The  right  emulgent  Artery. 

E.  The  left  emulgent  Artery. 

F  The  right  Glandula  Renalh. 

G  G  The  right  fpermatick  Artery. 

H  The  left  Glandula  Renalis. 

1 1  The  left  fpermatick  Artery. 

K  K  The  Ureters. 

a  a  Afmall  Artery  arifing  out  of  the  defcendingTrunk 
of  r'\e  Aorta^  a  little  above  the  right  emulgent  Artery. 
It  fends  two  Branches  b  b  upwards  to  fupply  the  rignt 
Glandula  Renalis.  A  third  Branch  c  c  goes  downwards 
towards  the  right  fpermatick  Artery  G  G,  and  then  far- 
ther in  G)mpany  with  the  fame  to  the  right  Tefticle. 

dd K  fmall  Artery  arifing  out  of  the  left  emulgent 
Artery,  near  the  defcending  Trunk  of  the  Aartay  and 
going  diredly  upwards  to  the  left  Glandula  Renalis  H. 

e  e  h  fmall  Artery  arifing  out  of  the  defcending 
Trunk  of  the  Aorta^  a  little  below  the  left  emulgent 
Artery.  It  divides  into  two  Branches,  one  whereof// 
goes  upwards  between  the  emulgent  Artery  and  Vein 
to  the  left  Glandula  Renalis^  the  other  g  g  downwards, 
towards  the  left  fpermatick  Artery,  and  in  Company  with 
the  fame  to  the  left  Tefticle. 
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\Y.  An  Account  of  a  (Book^  entituledy  Prodromus 
Cryftallographiac.  Dc  Cryftallis  improprie 
fie  diftis  Commcntarium.  A  Mauritio  An- 
tonio Cappeler,  M.  D.  &  Ccntumviro  Lu- 
cernenfi.  Lucernx  i/^^*  40.  !B>  J.  G. 
Schcuchzcr,  M.  D.  Coll.  Med.  Lond.  Lie.  ^.  S.  S. 

TH  E  Author  of  this  Treatife  takes  notice  in  the 
Preface,  that  it  is  only  a  finall  Pare  of  a  larger 
Work,  which  he  promised  the  Publick  fome  Years  ago, 
under  the  Title  oi  Cryjiallograjphiaj  and  hath  now 
almoft  ready  for  the  Prefs.  This  greater  Work,  as  he 
intimates  at  the  Qofe  of  this  Difcourfe,  is  to  confift  of 
three  Parts,  the  firft  of  which  contains  the  Definition 
of  Cryftal,  with  the  Synonyms  given  it  by  feveral 
Authors  both  ancient  and  modern,  and  an  Account  of 
its  Properties,  Figure,  Pcllucidity,  fpecitick  Gravity,  and 
Bignefs  ;  as  alfothe  Place  of  its  Growth,  chiefly  in  re- 
gard to  Swijferland,  the  moft  plentiful  Country  in 
Euro^e^  as  to  this  Sort  of  natural  Produdions^  the 
Signs,  whereby  hidden  Cryftal  Mines  may  be  difco- 
ver'd,  and  the  Way  of  working  them.  In  the  fecond 
Part  will  be  examined  the  Opinions  of  feveral  Natural 
Hiftorians,  about  the  Origin  of  Cryftal,  and  the  Au- 
thor's own  eft  ablifti'd  and  prov'd.  In  the  third  P^rt  will 
be  ftiewn  the  Ufes  of  Chryftal,  bothPhyfical  and  Me- 
chanical, and  fome  few  Hints  given,  relating  to  thejuft 
Value  the  World  has  at  all  Times  put  upon  this  beauti- 
ful Produtlion  of  Nature. 
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The  Author  divides  this  prcfeut  Effay  into  two  PartSt 
w;b.  a  (hort  Commentary  upon  the  Cryjiallos^  as  he  calls 
them,  im/roprii  Jic  dtttos^  in  the  firlt ;  and  an  Account 
of  fuch  as  he  found  mentioned  in  feveral  Authors,  with 
a  Redudion  of  them  under  certain  Heads,  in  the  fecond. 
Cry  ft  alii  imfrofrii  fie  diSii^  according  to  the  Au- 
thor's Definition,  are  fuch  Bodies,  either  Stones,  Metals, 
or  Salts,  as  have  any  Refemblance  with  the  true  Cry- 
ftal  -,  either,  as  to  their  multangular,  regular,  or  irre- 
gular Figure,  or  as  to  their  Pellucid  ity,  or  any  other 
of  its  effential  Properties.  As  the  Number  of  thefe 
Bodies  is  very  extenfive,  fo  an  exad  Enquiry  into  them 
cannot  but  be  both  uleful  and  agreeable.  I  juft  now 
obferved,  that  the  Cryftalli  improfrii  fie  diSii  are 
taken  out  of  Stones,  Metals,  and  Salts.  To  the  firfl 
belong  amongft  otherThings  fuch  precious  Stones,  as,  in 
all  Probability,  have  their  certain,  determined  Cryftal 
like  Figures,  as  Diamonds,  Amethyfts,  ®r.  To  the  fe- 
cond  belong  all  Sorts  of  Tyrif^^  as  alfo  the  Growth  of 
Silver,  and  other  Metals,  in  Form  of  Trees,  or  other 
Things.  By  the  third  are  underftood  all  ChymicalPre^ 
parations  of  Salts,  and  faline  Bodies,  the  Figure  of 
which  is,  generally  fpcaking,  more  accurate,  than  in  any 
of  the  two  former.  Several  Authors  of  Note  hive  en* 
deavour'd  to  explain  how,  Cryftallifation  is  perform'd, 
or  how  it  comes,  that  certain  Subftances  (hoot  into 
Cryftals.  Dr.  Cappeler  mentions  the  Hypothefis  of 
the  learned  Gulielminusy  and  that  of  a  late  Swedijh 
Author,  Swedenbergh ;  and  though  he  feems  more  to 
favour  the  latter,  than  he  doth  the  former  ;  yet  he 
thinks,  that  they  are  both  liable  to  Exceptions.  But 
whatever  the  Caufe  or  Method  of  Cryftallifation  be, 
our  Author  takes  it  for  granted,  that  three  Things  are 
abfolutely  required  for  ir,  viz.  Salt^  which  muft  al- 
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ways  be  an  Acid,  as  is  evident  by  Cliymical  Experi- 
ments, and  the  very  Tafte  of  faline  Cryftals,  fVater 
and  Earth.  Cryftallifation,  as  far  as  can  be  guefs'd  by 
Chymical  Obfervations,  is  perform*d  thus  :  Particles 
of  certain  determined  Shapes,  fwiraming  in  a  Fluid  of  a 
certain  Confiftence,  are,  either  by  the  inteftine  Motion 
of  this  Fluid,  or  by  the  Motion  of  the  Air,  fuppofed 
to  circulate  perpetually  through  its  Pore?,  or  by  fome 
other  Caufe,  brought  together,  fo  as  to  form  larger  Bo- 
dies of  a  Figure  proportionable  both  to  tlie  Degree  of 
Itnpulfion,  and  the  primitive  Shape  of  the  conftituent 
Parts,  or  determined  by  thefe  two  Things.  This  Aft 
of  Cryftallifation,  though  uniform,  as  to  the  Union 
of  Particles  confider'd  in  itfelf,  is  yet  obferved  to  be 
very  different,  and  to  have  different  Effeft?,  with  re- 
fpeft  to  the  different  Nature  of  the  Fluid,  in  which 
Cryftals  are  formed,  and  the  Degree  of  Perfedion,  to 
which  they  are  brought.  Our  Author  mentions  fix  dif- 
ferent Kinds  of  Cryftallifation,  each  of  which,  he  in- 
tends to  explain  more  fully  in  his  larger  Work.  The 
firft  Sort  of  Cryftallifation,  which  hath  been  examined 
with  a  great  deal  of  Accuracy  by  Gulielminus,  is  per- 
formed in  an  aqueous  Fluid,,  wherein  faline  Particles 
have  been  diflblved,  boil'd  to  a  certain  Degree  of  Con- 
(iftence,  commonly  that  of  a  thin  Tellicu/a  covering 
its  Surface.  This  aqueous  Fluid  muft  be  afterwards 
repos'd  in  a  cool  Place,  that  the  faline  Particles  contained 
iD,.it  may  form  them felves  into  Cryfta!?,  which  is  done 
in  more  or  lefs  Time,  according  to  the  different  Nature 
both  of  the  Fluid  and  Salts.  AH  Chymical  Prepara- 
tions of  Salts,  the  Origin  of  precious  Stones,  and  of  the 
Cryftal  itfelf,  belong  to  this  firft  Kind.  Our  Author 
obferved,  that  in  the  Sj>iriius  afer'tttvus  Glauberi^ 
(which,  is  a  Preparation  oiCiner  Clavcll.  i^/\u&  Sal 
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Armon.  p.  i.)  after  a  Year's  ftanding,  formM  themfeives 
artificial  Cryftal?,  in  Figure  and  Pcliucidity  exadlly 
like  the  true  fexangular  Cryftal,  and  pointed  on  both 
Sides.  The  fecond  Kind  of  Cryftallifation  differs  from 
the  firfl  only  in  this,  that  it  is  performed  not  in  a  thin, 
pellucid,  aqueous  Fluid,  but  between  thick,  mineral, 
or  metallical  Mixtures,  corroded  by  acid  Salts  in  the 
Bowels  of  the  Earth.  The  third  Sort  is  of  a  middle 
Kind  between  the  firfl,  and  a  Coagulation,  viz.  when 
the  Fluid,  in  which  Salts  have  been  dilVolved,  i?,  by 
degrees, entirely  evaporated.  This  Way  of  Cryftalli- 
fation is  moreproper  for  difcoveringthe  primitive  Shapc> 
of  faline  IParticles.  Our  Author  hath  examined  fevers: 
Salts,  both  Mineral  and  Vegetable,  and  feverul  Chym;- 
cal  Preparations  after  this  Manner,  and  hath  given  us 
their  Figures,  as  they  appeared  to  him  under  a  good 
Microfcopa,  in  two  Tables  annexed  to  this  Tre.ititc. 
The  fourth  Sort  of  CryflaUifation  is  performM  in  a  (tilt 
thinner  Fluid  than  Water  i?,  or  in  the  Air  j  the  Subli- 
mations of  the  Chymifts,  the  Diflillation  of  volatile 
Salts  J  Snow,  whofe  wonderful  Figure  hath  been  thought 
worthy  the  Amufement  of  feveral eminent  Men;  Hail, 
which  is  again  of  very  different  Shapes^  Fvoft,  and 
that  admirable  Variety  of  Tree?,  Landlkips,  and  other 
inimitable  Figures,  which,  in  very  frofty  Weather,  ap- 
pear upon  Glafs-Windows,  or  other  pellucid  Bjdic>, 
mufl  be  all  reduced  to  this  fourth  Sort.  The  fifth  Son 
of  CryflaUifation  is  performed  upon  tlie  Surface  of  a 
thicker  Fluid,  as  Water,  between  tliat  and  a  thinner 
one,  a&  Air  ^  of  this  Kind  is  chiefly  Ice,  The  fixth  and 
lafl  Sort  of  CryflaUifation,  meution*d  by  o\v  Author, 
differs  from  all  the  former,  in  that  ir  is  prrfoiiiiM  nei- 
ther by  the  Rife  of  Vapours,  nor  by  the  repofmg  of  any 
Fluid,  but  on  the  contrary  in  a  Fluid,  which  is  in  .i 
perpetual  Motion.     That  Sort  of  icy  Concretions^  which 
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is  obferv*d  near  fvvift  running  Water?,  and  is  commonly 
very  porous,  not  unlike  the  Tophus,  and  the  ftony 
Concretions  in  fubterranean  Cavities,  call'd  Stataiiita 
belong  to  this  laft  Sort.  Thus  far  what  is  contained  in 
the  firft  Part, 

The  fecond  gives  an  Account  of  fuch  CryftalH  im- 
prof rie fie  diSt'ty  or  Cryftalline  Bodies,  which  are  not 
properly  Cryftalf,  as  have  been  mentioned  by  feveral 
Natural  Hiftorians  both  ancient  and  modern.  The  Au- 
thor diftributed  them  into  the  following  ClafTep,  each 
of  which  comprehends  Stones,  Metals  and  Salts. 

Corpora  Cryftallifats,  quae  improprie  Cryftalli  vocantur. 

Claff.  I.  Globofa,  rotundata  &  fphasroidea, 

. II.  Conica,  Conoidea  &  fufiformia. 

— —  III.  Cylindricp,  folida  aut  tubulata. 

IV.  Pyramidaiia  &  cuneiformia. 

—  V.  Prifmatica,   Parallelepipeda,  Rhoraboidca, 

Trapezoidea. 

VI.  Polyedrica,  6c  Polygona,  regularia  &  mi- 
nus regularia. 


-«  VII.  Racemofe,  Arbufculorum  in  modum,  5c 
filamentofa,  filorum,  aut  capillorum  inftar 
nafcentia  6c  ftriatim  contexta. 

—  VIIL  Crufti?,  fquamis,  lamellifque  contexta, 
fine,  vel  cum  figura  propria. 
IX.  Corpora,  quorum  cum  Cryftalloaffinitas  in 
pelluciditate  potiflimum  confiftir,  figuri  eorum 
native,  vel  incerta  vel  nondura  perfpcfla. 


F   J   N   J    S. 


Numb.  J  88. 

PHILOSOPHICAL 

TRANSACTIONS. 


For  the   Months  of  May  and  June^  ^T^S- 


The  CONTENTS. 

I.  J  "D'tffertat'um  concerning  the  Figure  of  the  Earth. 
^Part  the  Second.  'By  the  <^Verend  J.  T.  De- 
fagulicrs,  LL.  D.  F.  ^.  S, 

II.  A  Catalogue  of  the  5  o  Tlants^  from  Chelfea 
Garden,  pre/ented  to  the  Royal  Society,  for  the 
Year  1714.  hy  the  Company  of  Apothecaries,  pur' 
fuant  to  the  DireBion  of  Sir  Hans  Sloanc  (Bart. 
<Pr.  GIL  Med.  S.  ^  V.  <Pr.  <By  Mr.  Ifaac  Rand, 
Apothecary,    F.  d^.  «S. 

III.  OhferVations  concerning  the  Height  of  the  Baro* 
meter,  at  different  Elevations  aboVe  the  Surface  of 
the  Earth,  in  a  Letter  to  the  Tublijher  from  the 
Learned  Dr.  Ncttlcton. 

IV.  Experimentum  in  Argenti-Fodina  Salana, 
circa  afc^fum^MejK:urii  in  Barometro,  in- 
ftitutiim.  Per  Andr.  Celfium.  Ex  Aclis  Li- 
cerariis  Sueclx  Ann.  1724.  Trimeftr.  IV. 


1 


i 


?; 


I 


-  o 


*  Vid.  Philof.  Tranf.  N».  jjtf,  }«/ , 

Vol. XXXIII.  R  r 


Firft 


h 


(  177  ) 


L  A  t>i[[ertatm  concerning  the  Figure  of  the  Earth. 
iPart  the  Second.  (By  the  (^Vererid  J.  T.  De- 
fagulicrs,  LL.  V.  F.  %  S. 

SINCE  my  *  Paper  concerning  the  Figure  of  the 
Earth  was  read  before  the  Royal  Society,  I  met 
with  a  Diffcrtation  of  Monf.  Mairan  (in  the  Memoirs 
of  the  Royal  Academy  of  TariSy  for  the  Year  17x0.) 
wherein  the  learned  and  ingenious  Author  has  taken  a 
great  deal  of  Pains  to  reconcile  the  Obfervations  made 
on  Pendulums,  (found  to  beftiorterat  the  ^Equator  than 
at  T arts  J  when  they  fwing  Seconds)  with  the  oblong 
fpheroidical  Figure  of  the  Earth,  deduced  from  Monf. 
Cajffmi^s  Meafures.  And  tho*  upon  a  ftrift  Examination 
of  his  Conjedures,  and  what  he  gives  for  Demonftra- 
tions,  I  do  not  find  Reafon  to  alter  my  Opinion  con- 
cerning the  oblate  o^  flatted  Spheroid,  which  Sir  I/aac 
Newtoniizs  fliewn  to  be  the  Figure  of  the  Earth  ;  yet 
fince  it  might  be  thought  by  fome,who  have  read  Monf. 
Mairari%  Treatife,  and  afterwards  may  read  mine,  that 
I  have  not  confider'd  all  the  Circumftances  that  He  has 
done,  and  that  I  have  not  been  exaft  enough  in  the  Ma- 
thematical Part  of  my  Diflertation,  becaufe  I  have  drawn 
fome  Conclufions  from  fuppofingthe  Figure  of  the  Earth 
fpherical,  when  I  Ihould  have  fuppos'd  it  an  oblong 
Spheroid  \  I  beg  Leave  to  (hew  here,  wherein  I  think 
Monf.  Mairan  is  miftaken,  and  to  give  thofe  additional 
Proofs  of  my  Affertions,  which  I  promised  the  Society 
./hen  I  gave  in  my  laft  Paper. 
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Firft  then  I  begin  with  the  Conjedures. 

MovA.  Mairan  (ays,  that  it  is  as  reafonabletofuppofe 
the  Earth  (if  it  was  once  fluid)  to  have  been  an  oblong 
Spheroid  at  tlrft,  as  a  Sphere  ^  and  that,  in  fuch  a  Cafe, 
the  Centrifugal  Force  of  the  leveral  Parts  of  the  Earth, 
arifing  from  its  Revolution  about  its  x\xis,  which  might 
convert  a  Sphere  into  an  oblate  Spheroid,  wou'd  ovAy 
change  an  oblong  Spheroid  into  one  lefs  oblong. 

If  the  Earth  was  at  firft  a  Fluid,  (fuppofed  ho- 
mogeneous, and  of  any  given  Form,)  and  left  to 
thofe  Laws,  which  we  find  to  obtain  at  prefent,  it  muft 
put  on  a  fpherical  Figure,  for  the  fame  Reafon  that 
Drops  of  Mercury,  of  Water,  and  other  Fluids,  put  on 
fuch  a  Figure.  And  to  fuppofe  any  Change  made  in 
that  Figure  from  the  Preflure  of  an  external  Fluid,  filling 
up  all  Space,  is  contrary  to  what  has  been  demonftrated 
by  Sir  Ifaac Newton  in  his  Trincipa  Lib.  ^.  Trof.  15. 
where  he  fhews,  that  if  any  Tortion  of  a  Fluid  be 
comfrefs'd  by  the  fame  or  any  other  homogeneous 
Fluids  that  portion  will  not  have  its  Figure  alter  d 
by  that  Trejfure. 

And  indeed  we  fee,  that  in  the  Receiver  of  the  Air- 
Pump,  Lumps  of  Butter,  coagulated  Oil,  or  Hone\', 
Drops  of  Quickfilver  or  Water,  \£c.  have  the  fame  Fi- 
gure, whether  the  PrefTure  of  the  Air  ads  upon  them, 
or  be  taken  off  by  exhaufting  the  Receiver. 

That  a  fluid  Subftance,  of  any  Figure,  will  by  the 
Gravity  of  its  Parts  become  fpherical,  isplain  by  the  fol- 
lowing 

DEMONSTRATION.  FigA, 

Let  A  B  C  D  £  be  a  Portion  of  an  homogeneous  Fluid, 
whofc  Parts  tend  towards  one  another,and  whofe  Figure 
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is  not  fpherical.  If  in  fuch  a  Fluid  we  fuppofe  a  Syphon 
as  ACE  (or  which  is  the  fame  thing,  if  ail  the  Fluid 
(hou*d  be  frozen,  except  the  Canal  ACE)  whofe  Leg^ 
AC  a^d  CE  are  unequal,  and  meet  at  C,  the  Center  of 
the  Fluid,  towards  which  there  is  the  greateft  Tendency  ^ 
the  Fluid  will  run  out  at  A  in  the  Leg  A  C,  till  ic  be 
come  down  as  far  as^  in  the  Leg  CE,  fuppofmg  C^ 
equal  to  AC.  But  if  the  Leg  AC  be  lengthened  as  far 
as  r,  then  the  Fluid  will  only  come  down  as  far  as  e  in 
the  Leg  CE,  and  at  the  fame  time  rife  upto^  in  the  Leg 
C^,  C^  being  equal  to  C  e. 

If  fuch  another  Canal  or  Syphon  befuppos'd  at  BCD, 
the  Fluid  in  it  will  come  down  from  D  to  J,  and  rife 
from  B  to  6.  And  (ince  fuch  Syphons  maybe  fuppos'd 
all  over  the  Fluid  A  B  DE ;  that  Fluid,  bv  the  mutual 
Tendency  of  its  Parts  towards  one  anotner,  muft  be 
reduc'd  to  the  fpherical  Figure  abde.  fVhtch  was  to 
be  demonftrated. 

Now,  without  confidering  the  Unreafonablenefs  of 
the  Suppofition,  let  us  imagine  the  Earth  to  have  been 
an  oblong  Spheroid  at  firft,  and  then  to  have  a  diurnal 
Revolution  given  to  it,  which  fhou'd  by  Degrees  fhorten 
its  Axis,  to  bring  it  to  what  Meflieurs  Cajfflni  and 
Mairan  fuppofe  it  at  prefent  to  be.  If  in  fuch  a  Cafe 
the  Earth  be  fuppos'd  fluid  enough  to  change  its  Figure^ 
by  the  Revolution  about  its  Axis,  why  feould  it  flop 
when  the  ^Equatorial  Diameter  comes  to  want  juft  one 
96th  Part  of  the  Length  of  the  Axis?  fince  two  Powers 
aft  upon  it  to  fliorren  its  Axis,  viz.  Gravity,  and  the 
Centrifugal  Force ;  the  firft  of  which  has  already  been 
(hewn  capable  to  reduce  it  to  a  Sphere,  and  the  Centri- 
fugal Force  is  acknowledged  by  Monf.  Mairan  to  be 
(as  "Sir  Ifaac  Newton  has  prov'd  it)  at  the  ^Equator 
equal  to  A,  i^art  of  the  Gravity  there.  Certainly  the 
Alteration  of  Figure  wou'd  not  have  ftopp'd,  before  the 
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Earth  came  to  be  a  Sphere ;  nay,  and  it  muft  have  n- 
fen  at  the  ^Equator,  and  how  much,  1  have  already 
(hewn  in  my  former  Paper. 

Again,  if  we  fuppofe  the  Earth  of  an  heterogeneous 
Fluid,  before  the  diurnal  Revolution,  the  heavieft  Parts 
wouM  go  towards  the  Center,  and  the  lighter  towards 
the  Surface i  and  that  Way  the  Terraqueous  Globe 
wou'd  alfo  become  a  Sphere.    Then  if,  when  the  Cen- 
tral Parts  are  fix'd,  and  the  fuperficial  ^y/r^/ii  are  ft •! I 
fluid,  the  Earth  receives  a  diurnal  J,  lotion  ;  it  will  rif? 
:it  the  -S-quatorial  Part?,   and  thai*  to  a  greater  Height 
rhrin  what  I  have  Ihewn  in  my  former  Paper,  where  I 
fuppos'd  the  Earth  of  uniform  Matt?r.     And  that  fouic- 
thing  like  this  muft  be  the  Cafe,   appears  from  what 
Sir  Ifaac  Newton  has  faid  upon  this  Subjeft.     For  after 
having  (hewn,  from  fuppofingthe  Earth  of  uniform  Mat- 
ter, that  the  Centrifugal  Force  of  all  its  Parts  wou*d 
bring  it  to  be  17;  Englijh  Miles  higher  at  thejEquator 
than  at  the  Poles,  and  after  having  given  a  Table  of  the 
proportionable  Decreafe  of  the  Length  of  the  Degrees  of 
a  Meridian  of  the  Earth,   going  from  the  Poles  to  the 
ilLquator,   in  fuch  a  Figure  of  the  Earth,    with  tiie 
Lengths  that   Pendulums  muft  have  to  fwing  Seconds 
in  fevcral  Lntitudes  ^  from  a  Comparifon  of  the  Lengths 
of  Pendulums  (obfervM  by  different  Perfons  to  be  ftiortcr 
towards  the  iliquator,  than  in  greater  Latitudes  (when 
they  fwing  Seconds)  he  (hews  that  die  Earth  muft  be 
:?ii2-  Miles  higher  at  the  yEqu.itor  tlian  at  the  Poles; 
jnd  therefore  that  it  muft  be  denfcr  towards  the  Central 
than  the  Superficial  Parts  to  produce  a  Hatted  Spheroid, 
where  the  ^Equatorial  Diameter  muft  exceed  the  Axis  fo 
much  more^    that  is,  be  longer  fomething  move  than 
iii  Part. 

Laftly,  let  us  fuppofe  the  Earth,  at  its  firft  Creation, 
to  have  been  made  ut  Land  and  Water,  ilie  firft  as  folu^, 
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and  the  lall:  as  iiuid  as  it  is  now,  but  of  Monf.  Calfint\ 
Figure,  and  examine  the  Confequence.  Since  in  that 
Figure  the  Axis  is  ^  Part  longer  than  the  ^Equatorial 
Diameteri  the  Gravity  will  be  fo  much  greater  at  the 
Equator  than  at  the  Pole?,  that  the  Waters  will  all  flow 
to  the  ^Equatorial,  and  leave  the  Polar  Regions ;  which 
will  happen  ftill  more  by  the  Centrifugal  Force,  which 
the  Earth  in  its  diurnal  Motion  will  give  to  the  Fluid  ; 
and  therefore  the  Sea  wou'd  be  43rll  Miles  (reckoning 
jooo  Feet  to  a  Mile)  higher  at  the  iEquator  than  at 
the  Poles,  which  muft  overflow  all  the  Torrid  Zone, 
and  leave  the  Pohr  Regions  dry, 

I  am  very  well  aware,  that  it  may  be  objefted  by  fuch 
as  have  read  Monf.  Mairan's  Differtation,  and  have  not 
read  Sir  Ifaac  Newton's  Trinci^ia,  or  have  not  read 
that  Book  with  due  Attention  _  "  That  1  have  not  ar- 
'*  gued  fairly  in  drawing  Confequences  from  a  greater 
"  Gravity  at  the  ^Equator  than  at  the  Poles,  in  an  ob- 
*'  long  Spheroid  ,  becaufe  Monf,  Mairan  has  fliewn, 
«'  that,in  fuch  a  Figure  of  the  Earth,the  Gravity  is  greater 
"  at  the  Poles  than  at  the  ^Equator ;  and  that  I  fliou'd 
**  have  drawn  my  Confequences  from  thefe  Principles/* 
To  which  I  anfwer,thathi8DemonftrationsaboutGravity 
are  built  upon  wrong  Suppofitions,  as  I  (hall  fliew  by 
and  by.  Neverthelefs,  fuppofing  that  Gravity  was 
greater  towards  the  Poles  than  towards  the  ^Equator,  in 
the  Proportion  that  he  afligns,  namely  of  the  Ray  of 
Curvature  drawn  into  the  Perpendicular  to  the  Curve, 
terminated  at  the  Axis ;  let  us  confider  what  will  follow 
from  his  Principles. 

■^  Let  us  then  fuppofe.  the  Earth  at  firft  in  a  fluid 
State  i  A  A  the  Kxi^JS.  the  ^Equatorial  Diameter,/^  h  x 
Ray  of  Curvature,  ^»  another,  acznd  ^Ctwo  Lines 
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of  Tendency  or  Perpendicdlars  to  the  Curve,  intercepted 
by  the  Axis  at  c  and  C ;  and  ^C,  AC,  two  Tubes  or 
Canals  of  the  Fluid,  gravitating  towards,  and  commu- 
nicating at  C.  I  fay  that,  according  to  Monf.  Mairan's 
Principles  of  Gravity,  the  Earth  cannot  preferve  its  ob- 
long fpheroidical  Figure,  For  fince  the  Gravity  at  a 
:  Is  to  the  Gravity  at  ^::  As  dnxdC  no  ab  x  ac^ 
it  will  follow  (from  the  Nature  of  the  EUipfe)  that  the 
Gravity  at  A  :  will  be  to  the  Gravity  at  d : :  As  A  C* : 
to  ^C*:  and  therefore  the  Forces,  with  which  the  Co- 
lumns of  Fluid  A  C  and  ^C  tend  towards  C,  will  be  as 
their  Maffes  drawn  into  the  Forces  driving  towards  C, 
that  is,  as  ACx  A  C*  to  ^C  x  dO.  Now  by  the 
principles  of  Hydroftaticks,  it  is  evident  that  the  Fluid, 
in  the  Canal  A  C,  will  caufe  the  Fluid  in  the  Canal  d  C 
to  run  out  at  d  as  long  as  A  C  x  A  C*  is  greater  than 
^  C  X  ^  C* :  And  if  the  Canal  C  ^  be  continued  quite 
to  S',  the  Surface  of  the  Fluid  in  A  C  will  fink  to  «, 
whilft  the  Surface  of  the  Fluid  in  ^  C  rifes  up  to  S",  in 
which  Cafe  as  ct  C  =  C  (T,  the  Point  A  will  come  to 
<t,  and  the  Point  ^to  «r,  and  the  Curve  A  d  being  changed 
into  CL  ^f  the  oblong  Spheroid  will  be  chang'd  into  a 
Sphere,  the  only  Figure  confident  with  the  jEquili^ 
brium  of  the  fluid  Parts,  according  to  Monf.  Mairati^ 
own  Principles  \  becaufe  then  you  will  have  A  C*  = 
rfC%  and  ACxAC*=  ^Cx</C*.  If  we  make 
ufe  of  Sir  Ifaac  Newton's  Principles  in  this  Reafoning, 
we  (hall  alfo  (hew,  that  an  oblong,  fpheroidical,  fluid 
Earth  will  be  changed  into  a  Sphere  j  but  not  fo  feft  as 
it  does  by  Monf.  Mairan's  Laws ;  for,  according  to  Sir 
I/aac  NewtOHj  the  Gravity  at  A :  Is  to  the  Gravity  at 

J::As  v^TT^: -^ACT    g.  £.2). 
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NB.  Here  we  have  Juj^fos'd  no  diurnal  Revohaiofi^ 
fer  as  foon  as  that  begins^  the  Centrifugal  Force  will 
raife  the  ^auatorial  Tarts^  and  change  the  Sphere 
into  a  flatted  S^heroid^  as  has  been  before  fl)twn^  and 
is  allowed  by  Monf.  Mairan. 

Now  if  we  fuppofe  the  fame  Figure  of  the  Earth,  but 
the  Land  (at  its  tirft  Creation)  as  firm  as  it  is  now  j  it 
will  in  that  Cafe  follow  from  Monf.  Mairan^s  Prin* 
ciples,  that  the  Sea  muft  rife  and  overflow  all  the  Equa- 
torial Regions,  tho*  the  Earth  had  no  diurnal  Revolution  j 
and  much  more  fo,  when  the  Centrifugal  Force,  arifing 
from  the  diurnal  Motion,  helps  to  carry  the  Water  the 
fame  Way. 

DEMONSTRATION. 

Let  P  /f  P  JE  *  reprefent  the  Plane  of  a  Meridian,  P  P 
the  Axis  of  the  Earth  (fuppos'd  an  oblong  Spheroid) 
a  M  the  Diameter  of  the  Equator,  de  a  a  Part  of  the 
Surface  of  the  Earth,  a  A  and  e  B  two  Perpendiculars  to 
the  Surface  of  the  Earth  (  which  are  here  two  Rays  of 
Curvature)/'^  the  Surface  of  the  Sea,  and  fdeg^  baac 
two  Cylinders  of  Sea-Water  of  equal  Bafes  and  equal 
Heights, 

Since  Gravity  afts  on  the  two  equal  Columns  of  Wa- 
ter baca^fdeg  in  the  reciprocal  Ratio  of  the  Ray 
of  Curvature  (at  the  refpeftive  Places  of  the  Columns) 
drawn  into  that  Part  of  it  which  Monf.  Mairan  calls 
the  Line  of  Tendency,  (that  is,  in  the  Ratio  of  ^  B  x 
cJaIq  £  K'Aa  C)  the  Weight  oife  :  will  be  to  the 
Weight  of  ^  ^  : :  As  if  A  X  ^  C  :  to  ^  B  X  ^  Z.  There- 
fore if  there  be  a  Communication  between  the  fluid  Co- 
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lumns/^  and  b  a,  there  cannot  be  an  ALqutlihrium;C\^ 
the  Qviantity  of  Matter  in  fe^  becomes  to  the  Qjjan- 
tity  of  Matter  in  b  a^  reciprocally  as  the  Gravity  at  the 
Place  a  is  to  the  Gravity  at  ^  ^  and  in  that  Cafe  the 
Height  g  e  will  be  reduc'd  to  ^  ^,  li  keic  a  :ie  B  x 
^  Z  :  ^  Ax  ^  C.  And  confeqiiently  the  Surface  of 
the  Sea  will  go  thro'  the  Points  ikbc^  where b  c under 
the   iEquator  is  higher  than  ik  towards  the  Poles. 

NBt  That  the  Centrifugal  Force  will Jl ill  add  to  the 
Height  of  the  Sea  at  b  c,  is  plain  from  what  we 
have  faid  before.    And  if  we  apply  thefe  Trin- 
ciples  to  determine  the  different  Lengtbs  of  Ten^ 
dulumsj  /winging  Seconds  at  Paris  and  at  the  -^- 
quator-^  from  the  Gravity  at  Paris,  compared  to  the 
Gravity  at  the  Equator  (in  this  Supposition  of 
the  A£iion  of  Gravity  and  Figure  of  the  Earth)  a 
Tendulum  muft  be  Jhorter  at  the  Mquator  by  more 
than  lo  Lines^  without  confidering  the  Centrifugal 
Force  \  and  if  the  Centrifugal  Force  be  taken  into 
Conjiderationj    the  Tendulums  muft  be  fl?ortened 
near  a  whole  Inch.  But  this  being  about  five  Times 
more  than  agrees  with  Obfervation ;  what  proves 
too  much^  proves  nothing  at  all. 

Having  thus  (hewn,  that  Monf.  Mairan's  Account 
of  the  Aftion  of  Gravity,  on  feveral  Places  upon  the 
Earth's  Surface,  can  be  of  no  Service  for  reconciling  the 
Experiments  made  on  Pendulums,  with  the  Figure  of 
the  Earth  deduced  from  Monf.  Cafftni\  Meafures :  I 
proceed  to  ihew  that  his  Demonftrations  are  founded  up- 
on wrong  Principles.   And  firft,  in  Relation  to  Gravity. 

This  Gentleman  has  followed  Sir  Ifaac  Newton^  in 
faying,  that  Gravity  increafes  in  a  duplicate  reciprocal 

z  Pro- 
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PropoETtioQ  of  the  diminUh'd  Diftance  from  the  Center 
of  the  Force,  and  fo  vice  versa  j  but  he  has  followM 
Sir  IJkM  Newton  no  farther  than  ferv'd  his  prefentPur- 
pofe;  other  wife  hewou'd  have  known. —That  in  refpeft 
to  a  Central  Body  (as  a  Planet)  towards  which  others 
are  {fittr^Bed  or)  itnpeird  by  Gravity,  this  Law  ob^ 
tains  only,as  Bodies  attraded,  are  remov'dfrom  the  Sur- 
face of  the  PlaAer,  to  greater  Diftancesfrom  the  Center 
compared  with  that  Diftance ;  or  as  from  greater  Di- 
ilances  they  approach  nearer  to  the  Planet.  —That  the 
greateft  Adion  of  Gravity  is  at  the  Surface  of  the  Pla* 
net. — ^That  dterwards  in  advancing  towards  the  Center, 
the  Force  of  Gravity, on  the  Body  attrafted,  continually 
grows-le(s,  decreamig  diredly  as  the  Diftance ;  and  that 
this  holds  true  in  a  Spheroid  as  well  as  a  Sphere.  —That 
on  different  Parts  of  the  Surface  of  the  Earth  (in  the 
Condition  it  is  now)  the  Gravity  on  Bodies  is  recipro* 
cally  as  their  Diftance  from  the  Center  of  the  Earth.  — 
That  though  at  a  confiderable  Diftince  we  look  upon 
the  Earth,  or  any  Planet,  or  even  the  Sun,  as  a  Point 
(in  the  Center  ot  the  Forces  tending  towards  ir)  endued 
with  an  abfolute  Force,  proportional  to  its  Qjiantity  of 
Matter  ;  yet  when  we  come  fo  near  the  Bjdy  as  to 
confider  the  Space  it  takes  up,  we  are  to  take  notice, 
that  the  whole  Attradion  or  Gravity  of  the  Body,  is 
made  up  of  the  Sum  of  the  Attradion  of  all  its  Parts  pro- 
perly combined  \  and  therefore,  that  when  a  Corpufcle, 
or  Body  attraded,  comes  to  be  within  the  Planer,  or 
Body  attrading,  the  Matter  above  it  draws  it  back  in 
fuch  a  Manner,  that  it  leaves  it  only  a  Force  to  go  on  to* 
wards  the  Center,  which  is  diredly  as  the  Diftance,  as 
we  have  already  (aid  -,  juft  as  if  a  Body  concentric  to  the 
Planet  (whether  fpherical  or  fplieroidical)  had  its  Sur- 
face juft  where  the  Corpufcle  is,  and  all  the  exterior 
Cruft  or  Shell  was  annihilated. 

V0L.XXXIII.  Sf  I  do 
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I  do  not  doubt  but  Monf.  Mairan  will  be  of  this 
Opinion,  when  he  has  carefully  and  impartially  examined 
the  ixth  and  13th  Seifians  of  the  Firft  Book  rfSir  /- 
faac  KewtoiC^  Trincifiaj  md  the  i8cb,  19th,  and  20th 
yr^/.  of  the  Third  B^ok.  And  if  he  will  be  at  the 
Pains  to  compare  the  38th  and  39th  Trapofition  of  the 
Third  Book  with  the  d6th  of  the  Firft,  he  will  find 
that  the  Preceflion  of  the  -^uinoxes  is  owing  to  the 
broad  fpheroidica  I  Figure  of  the  Earth;  and  that  if  it 
had  Monf.  Caffini's  Figure,  the  jEquinoftia  I  Points  wou'd 
move  in  Confequentia  fafter  than  they  do  now  in  An* 
tecedentia. 

Further,  Monf.  Mairan  demonftrate?,  that  in  an  ob- 
long Spheroid,  the  Diminution  of  Gravity,  by  the  Cen- 
trifugal Force,  encreafes  fafter  in  going  from  the  Poles 
to  the  ^Equator,  than  it  wou'ddo  in  a  Sphere,  and  fafter 
in  a  Sphere  than  it  wouM  do  in  a  broad  Spheroid ;  and 
therefore  wou'd  ftiew,  "  That  notwithftanding  the  Sur- 
*'  face  of  the  Earth  is  nearer  to  the  Center  in  MonLCaf- 
"  fini's  Figure  than  in  Sir  Ifaac  Newton^s^  yet  the 
•^  Centrifugal  Force  will  diminiftx  the  Gravity  fo  faft  in 
*<  going  from  Taris  to  the  ^Equator,  that  the  fliortening 
**  of  Pendulums,  to  make  them  fwing  Seconds  at  the 
*'  Equator,  may  very  well  be  accounted  for  that  Way/' 

Now  let  us  examine  into  this  Matter,  to  fee  whether 
the  Caufe  is  adequate  to  the  Effect. 

If  the  Diftance  from  the  Surface  of  the  Earth  at  the 
Pole  to  the  Center  be  96,  and  the  Diftance  of  the  Sur* 
face  at  the  Equator  be  9^,  the  Diftance  of  the  Surface 
at  Taris^  in  the  Latitude  of  48^  5o^will  be  9  j,  j6z,  &c. 
by  the  Property  of  the  EUipfe.  Now  (ince  the  Force 
of  Gravity,  in  different  Places  on  the  Earth's  Surface,  is 
reciprocally  as  the  Diftance  from  the  Center,  and  the 
Lengths  of  Pendulums,  that  perform  their  Vibrations  in 
the  lame  Time,  are  direCUy  as  the  Force  of  Gravity  ; 

therefore 
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therefore  the  Length  of  Pendulums  at  Varh,  will  be  to 
their  Length  at  the  Equator,  as  95*  to  95r,5'6t,  ^c.  that 
is,  as  440,555',  Gfr.  to  443 ,165*)  &c.  and  confequently 
they  mufl  be  lengthened  x,6i  &c.  Lines.  Bat  as  from 
Monf.  Afairan^s  Principles,  the  Diminution  of  Gravity 
by  the  Centrifugal  Force,  is  greater  at  the  iiiquator  than 
at  Tarisy  hardly  ^U  P^rt  of  the  whole  Gravity  at  the 
iEquator,  the  Pendulums  muft  be  fliortened  in  that  Pro. 
portion ;  fothat  then  the  Length  of  a  Second-Pendulum, 
will  be  440,5* 5^5*  +  ^^61  —  i  Lines.  But  as  that  Quan- 
tity is  greater  than  440,5 5*5',  &c.  therefore  the  Pendu- 
lums upon  the  Whole  muft  be  lengthened :  Nay,  though 
we  (hou'd  allow  a  (hortening  of  two  Lines ,  fince  by  Ob- 
fervatbn  Pendulums  are  found  to  be  about  two  Lines 
(horter  at  the  Equator,  the  oblong  fpheroidical  Figure 
of  the  Earth  cannot  be  confiftent  with  the  Experiments 
on  Pendulums. 

I  beg  Leave  to  fet  down  Monf.  Mairan's  aforefaid 
Demonftration  here ;  that  we  may  fee  whether  he  has 
aflum'd  true  Principles. 

PROPOSITION   V. 

**  *  XL  The  Centrifugal  Force  at  any  ^Degree  of 
«  Latitude^  taken  upon  the  oblong  Spheroid^  between 
^  the  Equator  and  the  Tole^  is  lefs  in  Comparijbn 
«  to  the  Centrifugal  Force  at  the  jEquator^  than  it 
wou^d be  at  the  fameT>egree  of  Latitude  taken  upon 
a  Sphere  ^  or^  which  is  the  fame  things  the  Centri- 
"  f^&^i  Force  tncr cafes  tnorcy  going  from  the  Toles 
*  towards  the  Mquator^  upon  an  oblong  Spheroid^ 
"  than  upon  a  perfect  Sphere ;  and  confequently  Gra* 
"  vity  diminijhesmore^  and  a  Tendulummuji  be  more 


«c 
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**^  Jhortened  under  the  Mquator,  in  the  Hy^otheju  of 
«  the  oblong  Spheroid,  than  in  that  of  a  perfeSk 
•*  Sphere.  J       r  j 

•  Having  defcrib*d  an  oval  Curve  of  any  Kind,  as 
'«  fot  Example,  the  Eliipfe*ADBEabovementioned, 
«  and  inicrib'd  the  Circle  DHE,  whofe  Radius  is  DC 
**  =  half  the  ftiorter  Axis  D  E  j  upon  A  D  take  any 
*'■  Point  as  R,  between  the  Equator  and  the  Pole,  and 
**  from  that  Point  to  the  Evoluta  O  TX  draw  the  Ray 
**  of  CWrv4^«reRT>which  gives  the  Line  of  tendency. 
**  R  P  {Art.  iV^  Draw  likewife  from  the  common  Cen- 
**  ter  Q  to  the  Circumference  of  the  Circle  DH,  a  Ra^ 
'*  dius  C  V»  parallel  to  P  R,  and  meeting  the  Circle  at  V; 
•*  then  from  the  Points  R,  V,  draw  the  Lines  R  N,  V  Z, 
**  perpendicular  to  the  Axis  A  EL 

«  It  muft  be  obferv*d,  Firft,  That  as  the  Ellipfe  A  D 
**  reprefents  a  Meridian  of  the  oblong  Splieroid,  the 
**  Grcle  D  H  reprefents  a  Meridian  of  a  Sphere  in  the 

*  fame  Plane. 

**  Seeondfy^  That  the  Point  V,  on  the  Circular  Me- 
**  ridian,  anfwers  to  the  fame  Degree  of  Latitude  as 
"^  the  Point  R,  upon  the  elliptical  Meridian  \  becaufe 
'*  the  Lines  PR,  CV,  being  parallel  to  each  other,  and 
perpendicular^  the  one  to  the  Ellipfe  and  the  other 
to  the  Circle  (^  ConfimSikm)  the  touching  Planef> 
•*  or  Horizons  of  the  Points  R,  Y,  will  alfo  be  pa- 

•  rallel. 

«  Ti^iW/^r,  Whence  it  follows  that  the  Diminution  of 
<*  the  Centrifugal  Force  (ading  againft  Gravity)  on  ac- 
**  count  of  its  Obliquity  to  the  Horizon  (^Art.  X.)  oi 
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<*  the  {ame  Degree  of  Latitude  on  the  Elliptical  aod  on 
**  the  Circular  Meridian,  is  the  fame  in  both  Cafes,  and 
«  in  the  fame  Ratio  as  the  abfolute  Centrifugal  Forces 
<*  KprerentedbythePeipendiculars£N,VZ»(^r.nC) 
«  Therdfore  to  know  whether  die  Centrifugal  Force 
<*  (whether  ablblute  oc  relative)  of  the  Point  R,upon  die 
<*  oblong  Spheroid  A  DB  E,  be  lefs  or  greater  in  refpeft 
*<  to  the  Centrifii^l  Force  under  the  common  ^uator 
**  DE,  than  the  Centrifugal  Force  (whether  abfolute  or 
**  relative)  of  the  oorrefpondent  Point  Vupon  the  Sphere ; 
**  nothing  more  is  requir'd  than  to  fee  whidi  is  the 
•*  longeft  of  the  two  Perpendicuhrs,  namelv,  R  N  in 
**  the  oblong  Spheroid,  or  V  Z  in  the  Sphere  ■,  (ince 
**  thefe  two  Lines  expre&  the  Radii  of  the  Circles  of 
**  Revolution,  and  confequently  the  abfolute  Qiiantity 
*«  of  the  Centrifugal  Forces. 

**  j\;thly and laftfytthsx  the  Ratio  of  the  Centrifugal 
*'  Forces  ot  two  correfpondent  Points  upon  the  oblong 
«  SpheroidA  DBE,  And  the  infcribM  Sphere DHE,  to  the 
**■  Centrifugal  Force  of  their  .£quatorsis  the  fame,  fuppo* 
'*  iing  the  Sphere  of  any  other  Bi^nefs  j  and  that  it  has 
*'  been  determined  here  of  the  Diameter  D  E,  only  to 
**  render  the  Demonftration  eafier,  by  giving  the  fame 
•*  Confequent  to  the  Antecedents  R  N  and  V  Z.  For 
»  if  about  the  Center  C  and  with  the  Radius  C^,  the 
^  Circle  db  e  be  defcrib*d  equal  (for  Example)  to  a 
'*  Meridian  of  a  Sphere  of  the  fame  Solidity  .is  theob- 
<*  long  Spheroid  AD  BE*,  and  the  Radius  C  V  bepro- 
«  duc'd  till  it  meet  the  Circle  db  at  the  Point  »,  and 
<-  »;b  be  let  fall  perpendicular  to  the  common  Axis  of 
*'■  Revolution,  and  parallel  to  VZ:  It  is  plain,  that 
»*  we  (hall  always  have  V  Z :  DC'.mzx  dC,    or 

"  YTT-'  =  %jf*   ^^^  confequently  p-^  will  have  the 

*•  fam« 
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*♦  lame  Ratio  to  g-^  as  to  ^t^, 

<^  Therefore,  in  order  to  demonftrate  that  the  Centri- 
**  fugal  Force  of  a  Point,  taken  in  any  Latitude  upon 
•'  the  oblong  Spheroid,  is  lefs  when  compar*d  to  the  Cen- 
**  trifugal  Force  of  the  like  Point,  taken  upon  a  Sphere 
•*  in  refpeft  to  the  Centrifugal  Force  at  the  Equator; 
*f  there  is  nothing  more  required  than  to  (hew  that  R  N 

RN^ 

«   <  V  Z,  becaufe  by  that  means  we  (hall  have  1^7: 

vz 

**  This  being  obferv'd  \  from  the  Point  R,  draw  the 
^  Line  R  I,  parallel  to  the  Axis  A  B,  and  meeting  the 
*•  Circle  DH  at  K,  andtheDiameterDEof  the^Equa- 
«  tor  at  the  Point  I.  From  the  Point  K  having  let  fall 
•'  the  Perpendicular  KL=:  R  N,  upon  the  Axis  A  B, 
•*  and  drawn  K  C  to  the  Center  C ;  the  Qiieftion  will  be 
^  "brought  to  this,  visi.  To  know  whether  the  Point  V 
"  coincides  with  the  Point  K ;  or  whether  it  is  above  it 
•'  towards  D,  or  below  towards  H. 

•*  ButCK  =  CV=CD>PR(^r/.  VIII.)  there. 
^  fore  CK  and  P  R  being  both  between  the  Parallels 
**  A  C,  R  I,  the  greateft  C  K  is  more  inclined  to  thena 
••  than  the  leaft  P  R,  and  the  Angle  KCA  is  lefs  than 
*  the  Angle  R  P  A  =  V  C  A.  And  fince  thefe  two 
^*  Angles  have  each  of  them  one  of  their  Sides  coinciding 
«  with  the  Line  A  C,  namely,  the  Side  A  P  of  the  Angle 
"  R  P  A,  and  the  Side  A  C  of  the  Angle  KCA,  it  fol- 
•'  lows  that  the  Side  V  C  of  the  Angle  V  C  A  =  R  P  A 
^  >KCA,  will  go  above  CK  between  CK  and  CD, 
**  and  meet  the  Line  R 1  at  the  Point  G,  between  K  and 
^  I,  and  the  Circle  D  H  at  the  Point  V,   which  confe- 

**  quenrly 
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<^  quently  will  be  above  RI,  between  Kand  D.  There- 
•*forcCV  =  CG  +  GVis=:PR+GV,  andcou- 
«  fequently  VZ,  which  meets  R I  at  the  Poiot  F^  is 
•*  =ZF+FV=RN+FV9  and  therefore  RN 
«=VZ-.FV.    Therefore  RN<VZ. 

^^  And  becaufe  the  fame  Thing  may  be  demonftrated 
<<  in  refpeft  of  any  other  Pointy  taken  between  die  A- 
'<  quator  and  the  Pole ;  and  that  Gravitjr,  and  confe^ 
^  quently  the  Length  of  a  Pendulum  dimini{hes,as  the 
•*  Centrifugal  Force  eucreafes.  Therefore  &c.  ^  E.  ©. 

COROLLARY. 

^^  XI L  From  what  has  been  demonftrated,  and  firom 
«  Trof.  3.  Art.  VIII.  it  follows,that  the  Perpendicular 
«  which  is  drawn  from  any  Point  of  an  oval  Meridian 
**  to  the  Axis,will  be  fo  much  (horter,in  Comparifon  to 
**  the  Perpendicular  drawn  from  the  correfpondent  Point 
<<  of  an  infcrib'd  circular  Meridian,  as  the  Latitude  is 
«  greater  J  and  confequently  (by  Art.  XL  Num.  3.) 
*«  the  Centrifugal  Force  will  be  fo  much  the  lefs,  and 
**  Gravity  fo  much  the  greater,  upon  the  oblong  Sphe- 
«  roid,  in  refped  to  the  Centrifugal  Force,  and  the  Gra- 
«*  vity  under  the  -fliquator. 

^'  For  as  the  Line  R  P  does  always  decreafe,  as  the 
«  Point  R  is  taken  nearer  to  the  Pole  A»  it  is  evidenr, 
«^  that  the  Angle  VCK  will  continually  encreafe,  in 
"  refped  tothe  Angles  VC  A,  KC  A,  as  it  is  their  Dif- 
*«  ference,  and  confequently  that  the  Perpendicular  V  Z 
*'•  will  be  fo  much  greater  than  the  Perpendicular 
•*KL  =  RN. 

I  pafs  over  the  Demonftration  of  the  latter  Part  of  his 
Propofition  above-mentioned,  which  he  deduces  juftly 
from  his  Conftruftion,  if  what  he  fays  {Num.  x.)  be 
right  -J  becaufe  in  fuch  a  Cafe  it  cannot  dc  cali'd  in  Que- 

(iioa  ; 
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ftion  5  and  proceed  to  an  Obfervation  that  he  makes  af- 
terwards,  viz.  '*  fTe  mufttake  care  to  obferve  in  the 
"  foregoing  Tropojitions  and  Corollaries,  that  the 
**  Compart fon  is  always  made  between  twofimilar 
**  Toints  of  Latitude,  taken  upon  the  two  Spheroids^ 
"  or  upon  one  of  the  Spheroids  and  the  Sphere, 
"  between  the  JEauator  and  the  Toles,  in  reJpeSt  to 
"  the  Centrifugal  Force  upon  the  Equator  of  any 
*'  one  of  the fe  Spheroids,  or  of  the  Sphere.  For  if 
«  we  only  compared  abfolutely  the  Centrifitgal  Force 
**ofa  'Point  of  the  Mquator  of  the  one,  to  the  Cen- 
«  trifugal  Force  of  a  correspondent  Toint  of  the  M- 
«  quator  of  the  other,  it  is  plain  that  it  wou'd  be 
«  greater  upon  a  flatted  Spheroid  tbanupon  a  Sphere, 
«  or  than  upon  an  oblong  Spheroid  of  the  fame  Soli- 
«  dity,  in  the  Ratio  of  the  great  Axis  of  the  gene- 
**  rating  ElliPfe  of  the  flatted  Spheroid,  to  the  'Di. 
*«  ameter  of  the  Sphere,  or  to  the  Jhorter  Axis  of  the 
«  generating  Ellipfe  of  the  oblong  Spheroid,  And  in 
**  all  Likelihoodi  this  muft  be  the  Reafon  that  has 
«*  made  others,  who  have  treated  of  this  Subje6t,  to 
**  imagine  the  very  contrary  of  what  I  have  demoU' 
*'  ftrated. 

As  Monf.  Mairan  confiders  the  Earth  at  reft,  in  the 
Conftrudion  for  his  Demonftration  above  quoted,  and 
afterwards  obferves  what  Effeft  the  Centrifijgal  Force 
will  have  upon  Bodies  on  its  Surface,  to  diminilh  the  Gra- 
vity, with  which  they  endeavour  to  defcend  in  their 
Line  of  Tendency  R  P :  He  ftiou*d  not  only  have  taken 
notice  (as  he  has  done)  thatthe  whole  Centrifugal  Force 
N  R  is  not  to  be  fubttrafted  from  the  Gravity  at  R,  as 
the  whole  Centrifugal  Force  CD  is  to  be  fubftrafted 
from  the  whole  Gravity  at  D.becaufe  of  the  Obliquity 
of  R  N  to  P  R  ;  but  he  fliould  have  obferv'd  alfo,  that 
the  Obliquity  of  the  Plane  of  the  Parallel  N  R,in  wliich 

a  the 


(  ip5  ) 

the  Centrifugal  Force  afts,  muft  alter  the  Line  ofT^- 
dency  R  P,  and  change  the  Direftion  R  P  into  R  W, 
foraewhere  between  the  Point  P  and  the  Center  C  j  for 
if  there  be  a  heavy  Body  as  a  Plummet,  hanging  by  a 
Thread  in  the  Line  S  R,  or  S  P,  the  Line  of  Tendency 
which  has  been  fuppos'd  perpendicular  to  the  Curve 
A  RD,  without  taking  in  the  EfFed  of  the  Centrifugal 
Force  ;  as  foon  as  the  Spheroid  revolves  about  its  Axis, 
the  Body  which  wou'd  fall  in  the  Line  S  R,  afted  upon 
only  by  one  Force,  namelv',  that  of  Gravity,  will  now 
be  afted  upon  by  another  Force,  at  the  fame  Time  pu(h- 
ing  it  in  the  Line  S  s  (which  is  the  fame  as  R  r)  and 
confequently  will  move  in  the  Line  S  r,  diagonal  of  the 
Parallelogram  jS  R  r  ^  or, which  is  all  one,  a  Body  phc'd 
at  R  will  have  its  Line  of  Tendency  in  RW,  as  1  have 
already  (hewn  in  my  iirft  Dilfertation  on  this  Subjeft  j 
only  I  did  not  fuppofe  the  Earth  a  Spheroid  before  the 
diurnal  Motion,  and  therefore  made  ufe  of  the  Line 
Z  V  inftead  of  the  Line  N  R  ;  fo  that  it  may  be  objeded 
that  the  Angle  r  S  R  will  not  be  fo  great  in  a  Spheroid 
as  in  a  Sphere,  becaufe  theXl;entrifu.g;al  Force  which  afts 
with  the  fame  Obliquity  (fince  NRP  =ZVC)  is  as 
much  lefs  in  the  Spheroid  as  N  R  is  lefs  than  Z  V:  But 
I  was  aware  of  that,  and  therefore  made  the  Angle 
R  S r  only  of  5  Minute?,  when  it  really  appears  to  be  of 
almoft  fix  Minutes,  when  the  Earth  is  fuppos'd  fphe- 
rical ;  and  therefore,  without  coming  to  give  the  exaft 
Quantity  of  the  faid  Angle,  one  may  eafily  perceive^ 
that  Monf.  CaJ^ni's  Difference  of  the  Axis  and  iEqua- 
torial  Diameter  will  produce  a  Figure,  in  which  the 
Angle  R  Sr,  will  not  be  lefs  than  of  j  Minutes. 

Such  an  Obliquity,  caused  in  the  Direftion  of  Gravity, 
will  render  the  oblong  fpheroidicil  Figure  of  the  Earth 
impoflible, becaufe  then  Fluids  wo'iMnot  have  the  Lines 
of  their  Gravity  perpendicular  to  the  Horizons  of  the 
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Places  where  they  are,  (fuppoGng  the  Horizons  of  Places 
to  be  Planes  touching  the  Curve  of  the  Earth  in  thofe 
Places)  atid  Plumb  Lines  wou'd  be  fo  fir  out  of  the 
perpendiculat  to  Lines  of  Level,  as  to  make  an  Angle 
eafy  to  be  obferved,  as  I  have  Ihewn  in  my  former 
Paper. 

But  if  tlie  fame  Caufe  be  fuppos'd  to  ad:  upon  the  Scri 
to  make  it  level,  as  makes  heavy  Bodies  to  fdll  (which 
certainly  muft)  then  indeed  Lines  of  Level  will  be  per- 
pendicular to  Plumb  Lines,  and  the  Level  of  the  Sea, 
taken  always  for  the  Horizon  of  a  Place^  will  not  be  a 
Plane  touching  the  Earth,  but  cutting  it  towards  the 
Pole?,  and  conlequentiy  the  Water  will  be  carried  to- 
wards the  -Equator,  as  was  before  (hewn. 

Befides,.  the  Difference  of  the  Adion  of  the  Centrifugal 
Force  wou'd  not  be  fo  great  between  cortefpondent  Points 
of  the  fame  Latitude  in  the  Spheroid  and  in  the  Sphere  j. 
for  when  th^  Line  of  Tendency  R  P  is  by  the  Centri- 
fugal Force  chang'd  into  R  W,  the  Point  R  upon  the 
Spheroid  does  no  longer  correfpond  in  Latitude  with 
the  Point  V  upon  the  Sphere,  but  muft  be  taken  nearer 
to  V,  fo  that  the  Line  R  VV  may  become  parallel  to 
VC,  andRWA  =  VCA. 

If  it  be  alledged  here,  that  Monf.  Af^^ir^^  fuppofes 
the  Earth  in  Motion,  and  takes  in  the  Effeft  of  the  Cen- 
trifugal Force,  when  he  makes  the  Line  of  Tendency 
to  be  R  P  i  I  anfwer,  that  if  he  had  confider'd  the  Earth 
as  revolving  upon  its  Axis  he  wou*d  not  have  made  V  C 
the  Line  of  Tendency  of  a  fpherical  Earth  in  Motion, 
iince  it  is  the  Line  of  Tendency  of  fuch  an  Earth  at 
reft. 

InMonf. Mairan's  Obfervation  above-mentioned,  he 
fays,  *'  that  we  are  not  to  compare  the  Centrifugal  Force 
at  the  iiiquator  of  an' oblong  Spheroid,  with. the  Cen- 
trifugal Force  at  the  ^Equator  of  a  Sphere,  or  at  the 
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*«  ^uator  of  a  flatted  Spheroid  of  the  fame  Solidity  ; 
*«  allowing  that  then  it  wou'd  be  greater  in  the  Sphere* 
**  and  ftill  greater  in  the  fiatted  Spheroid:  but  only  the 
**  Centrifug.il  Forces  in  feveral  Latitudes  upon  the  fame 
*  Figure." — But  I  beg  Leave  to  differ  from  him  for  the 
following  Reafons, 

Firjiy  Becaufe  the  Force  of  Grivify  is  not  the  fame 
at  the  iEquator  of  the  flatted  Spheroid,  as  it  is  at  the 
iEquator  of  the  Sphere,  or  as  it  is  at  the  ^Equator  of 
the  oblong  Spheroid. 

Sectmdly^  Becaufe  it  is  not  the  feme  in  different  La- 
titudes, in  either  of  the  Spheroids.  (See  Sir  Ifaac  New- 
ton Lib.  3.  Prop.  19  and  xo.)  And  MonC  Mairan^s 
Way  of  arguing  will  only  ferye,  in  Cafe  the  Gravity 
fhou*d  be  the  fame  in  all  the  Points  of  the  Surface  of  the 
Earth  in  his  Figure,  and  alfo  in  the  two  other  Figures, 

For  Example,  let  the  uniform  Gravity  be  caird  g  j  and 
Firjiy  let  the  Centrifugal  Force  at  the  Equator  of  the 
flatted  Spheroid  be  call'd  r  -f-  x  ;  and  the  Centrifu- 
gal Force  in  any  Latitude,  as  for  Example,  the  Lati- 
tude of  Tarts  (as  it  is  diminiftied  on  Account  of  a  ftior- 
ter  Co-fine  of  Latitude,  and  likewife  on  Account  of  its 
Obliquity  to  the  Line  of  Tendency,)  be  call'd  r  +  2  —  /^ 
the  Difference  of  the  Diminution  of  Gravity  at  Taris^ 

and  at  the -Equator  will  be  ^— c^-  x*—.^  —  /+"a^7 

Secondly,  Let  the  Centrifugal  Force  at  the  .Equator 
of  the  Sphere  be  call'd  r  -f  i»  and  the  Centrifugal 
Force  at  the  Latitude  of  TarU  be  call'd  r  -f- 1  — 

l-^^m;  the  Difference  of  the  Diminution  of  Gravity  at 

T  t  X  Tarts, 
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"Paris  and  at  the  iEquator  in  a  fpherical  Eirth,will  ber 
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Thirdly^  Let  the  Centrifugal  Force  at  the  jEquator 
of  the^oblong  Spheroid  be  call'd  r,  and  the  Centrifugal 

Force  at  Taris  be  call'd  f —  /  +  «'+  ^*i  ^^^^  Difference 
of  the  Diminution  of  Gravity  at  Taris^  and  at  the^E- 
quator,  in  an  oblong  fpheroidical  Earth,will  be^  —  r — 


/-f-w-f-»  =  /  +  «!  +  »• 

Now,  if  Gravity  ihou'd  in  every  Cafe  be  equal  to^, 
it  is  evident,  that  the  fhortening  of  Pendulums,  at  the 
Equator,  wou'd  be  greater  in  the  ohlong  Spheroid,  than 
in  the  Sphere,  or  in  the  flatted  Spheroid ;  becaufe  as 
the  Lengths  of  Pendulums  diminilh  with  the  Gravit)*, 
thofe   Lengths  will  be  at  Paris  and  at  the  jEquitor, 

when compar*d,as^ — c  +x  —  /  to^— -r -|-  7  in  the 

flatted  Spheroid  j  as  g  '^V-h  i  —  /+»>  to  ^ —  ^  +  ' 
in  the  Sphere,  and  as^ — ^r  .*-  /  -f- 1!»  -|^  ;»'  to  ^  —  r  in 
theoblongSpheroid,  and  confequently,fromwhatM.il/^i- 

ran  has  demonftrated  this  Ratio  ofg^^c^r^m^n 
to  ^  —  r,  being  greater  than  either  of  the  others,  the 
Pendulums  muft  be  (hortened  in  the  oblong  Spheroid. 

But  as  the  Force  of  Gravity  is  lefs  at  the  jEquator  of 
the  flatted  Spheroid,  than  at  the^^quator  ofthe  Sphere, or 
of  the  oblong  Spheroid  of  thefame  Solidity :  let  us  exprefs 
its  Qjanntity  in  the  three  Cafes  by^  —  Jj^fjand^  +  /,and 
we  Ihall  then  find  the  Lengths  ot  the  Pendulum?,3t  the 

Equator  of  the  thr«e Solids,  as^  — j  — r-j-  x,  ^— • 
c  +  1,  and^  -}-/  —  r;  confequemly  the  Lengths  of 

Pendulums 
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Pendulums  will  be  greateft  at  the  .ILquator  of  the  ob- 
long Spheroic',  becaufe^ +/—f  is  the  greateft  Quia- 

tit}v 

Lajlfyj  To  compare  the  Lengths  of  Pendulums  at 
the  il\quator  of  the  oblang  Spheroid,  thus  found,  with 
their  Lengths  at  the  Latitude  of  Tar  is  upon  the  fa  id 
Spheroid  —  Let  us  exprefs  the  Excefs  of  Gravity  at  the 
^Equator,  whereby  it  is  greater  than  at  Taris  (becaufc 
in  this  Figure,  Taris  is  farther  from  the  Center  of  the 
Earth,  than  the  jEquiitor,  by  tIo  Part)  by  the  Letter  s\ 
and  the  Excefs  of  theCentrifugil  Force  at  the  .Equator, 
above  that  Part  of  it  which  ads  direftly  ag:^inft  Gravity 
at  Taris,  by  /  +  w  +  »,  the  Gravity  at  Taris  by  g^ 
and  the  Centrifugal  Force  at  the  Equator  by  c^  then 
gj^S'^^c  will  (till  reprefent  the  diminilh'd  Gravity, 
and  anfwerto  the  Length  of  Pendulums  attlie  ^.luatjr, 

wh  ilft  ^  —  c  —  /  +  «?  +  ^  or  4?  —  f  +  ^  +  ^  -f  '^  re- 
prefenis  the  diminifh'd  Gravity,  and  confequentlv  the 
Length  of  Pendulums  at  Taris.  If/  be  equal  to  /  -|-  «> 
-f.  n.  Pendulums  will  be  as  long  at  the  ^qu^itor  as  at 
Taris  ;  and  if/  be  greater  thin  /-|-  «i  -f  »,  Pendu- 
lums will  be  longer  at  the  Equator.  But  making  all 
poflible  Allowance,  in  Favour  of  Monf.  Mairan\  Ily 
potheiis,  no  Calculation  will  bring  / -f  w -f-  «  to  bo 
greater  th:in,  or  ever  equal  to  /.  Therefore  Monf, 
Mairan's  Demonftratlon?,  above-mentioned,  are  of  no 
Force  to  prove  the  Earth  to  be  an  obbng  Splieroid. 

jlnd  nowy  I  thin k^  I  have  anjwer'd  all  that  relates 
to  the  Figure  of  the  Earth  in  Monf  MairanV  differ- 
tatioH  \  in  Jhewing,  That  his  ConjeSfures  can  neither 
befuj^forted  by  thofe  Thy  fie  al  Trine  iples  which  Sir 
Ifaac  Newton  has  Mathematically  deduced  from  un- 
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quejiioned  Obfervations  and  Experiments  accurately 
made ;  nor  even  by  thofe  Principles  'which  He  (M.  M  '\  i- 
ran)  hasajfum'd  to  Jerve  his  intendedTurpofe — That 
his  T>emonflrations, relating  to  the  T>ifference  of  the  //- 
if  ion  cf  the  Centrifugal  Force^  are  of  no  Service  to  him, 
for  reconciling  the  Experiments  made  on  Tendulums\ 
with  MonfC'dSiin's  Meafures  \  — becaufe^  'when  ap^ 
plied  to  Sir  Ifaac  Newton's  Principles,  they  "jjill 
make  Tendulums  longer  at  the  jEquator  than  at  ?^n9j 
and  isjben  applied  to  Monf.  Mair m V  own  Trinciples^ 
they  iiHllmake  them  a  whole  Inch  Jhorter  at  the  y£- 
quator  than  at  Paris,  contrary  to  all  Obfervations^ 
whichy  at  a  Medium^  make  Tendulums  but  about  t'-juo 
Lines  or  -ji*  of  an  Inch  longer  at  the  ^Equator  than 
at  Paris.  —  That  he  has  built  his  l^emonflrations 
upon  a  wrong  Notion  of  Gravity  —  And  that  he  has 
not  confider'a  what  is  moft  material  in  the  Effe6t  of 
the  Centrifugal  Force^  aefing  on  Bodies  defcending 
by  their  Gravity^  between  the  Equator  and  the 
Toless  namely^  the  Alteration  of  their  Line  of  ©/- 
re&ion,  which  wou'd  make  them  fallout  of  the  y^r- 
pendicular  towards  the  Aiquator. 

I  fhall  add  one  more  Philofophical  Argument,  given 
me  b^  a  Friend,  to  whom  I  communicated  my  Thoughts 
on  this  Subjeft^  becaufe  it  is  wholly  independent  on 
thofe  Principles  of  Philofophy,  concerning  which,  fome 
of  the  Gentlemen  that  believe  the  oblong  fpheroidical 
Figure  of  the  Earth,  and  the  Englijh  Philofophers,  are 
not  ver  >3grced  ;  and  it  is  this. 

If  the  Earth  zvas  of  an  oblong  fpheroidical  Figure^ 
higher  at  the  Toles  than  the  Mquator  j  the  Axis  of 
its  Revolution  J  ^ou'd  either  go  thro'  one  of  its  fhort 
^)iameters,  or  be  continually  changing  unlefs  the 
/aid  Axis  did  exa(fly  coincide  with  the  Axis  of  the 
Figure. 

DE- 
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DEMONSTRATION. 

Suppofe  fuch  an  oblong  Figiure  as  A  ii  *  fix'd  to  the 
Axis  P/  at  the  Center  Q  but  capable  of  moving  freely 
round  k  towards  P  or  towards/,  yet  fo  as  to  be  obliged 
to  move  with  the  Axis  when  k  is  turned  rotind.  Sup- 
pofe now  the  Poles  P  and  /  to  be  fix'd,  and  the  Body, 
thus  conftituted,  to  be  turn'd  fwifcly  round  the  Axis 
P/  ;  then  if  the  Angle  AC  P  be  oblique,  and  the  Fi- 
gure A  D  ii  E  be  oblong,  the  Parts  A  Cand  C  a  will  ac- 
quire a  Centrifugal  Force^  which  will  eolarge  the  Angle 
/  C  A,,  till  it  comes  to  be  a  right  onew  Befides  this,  a 
Velocity  will  be  generated  in  the  Motion,  while  A  is 
going  towards  the  Perpendicular  a  C,  which  will  make 
It  go  farther  on  towards  P,  as  to  B,  with  a  Motion  which 
will  after  that  be  retarded,  till  the  Centrifugal  Force  has 
Strength  enough  to  fendrit  back  again  the  contrary  Way ; 
and  fo  it  will  move  continually  with  a  reciprocal  Mo- 
tion, like  the  Ofcillation  of  a  Pendulum  ^  and  if  a  little 
of  this  Motion  be  Idl  at  every  Ofcillatioo,  then  the  ob- 
long Figure  AD^^E  will  at  laft  move  quietly  about 
its  lefTer  Axis  DE  coiAciding  with  P/. 

If  A\  did  not  atfirjl  exactly  coincide  'with  T  p, 
the  Centrifugal  Force  will  have  the  above-mentioned 
Effect ;  and  that  this  is  not  the  Cafe  in  the  Earth  is 
more  than  f  rob  able  ^  bee  aufe  the  unequal  T)ifribiition 
of  Sea  and  Landj  befides  the  Phaenomena  of  the  Tides 
muft  make  the  Axis  of  its  Gravity^  and  confeifuently 
the  Axis  of  its  Revolution^  to  differ  from  the  Axis 
of  the  oblong  Spheroid^  if  the  Earth  had  fuch  a  Fi- 
gure \  without  confidering  that  every  Earth-quake 
vjoud  alter  fo  nice  an  iiiquilibrium,  which  once  loft^ 
wou^d  never  be  recovered  again. 
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To  leave  notliing  unexamin'J,relatingto  theContro- 
verfy,  i  have  agan  confiJer'd  the  Meafures  and  Obfer- 
vationsttientionel  in  the  Account  of  the  Meridian  drawn 
thro*  FrancCj  in  the  Memoirs  of  the  Rcfyal  Academy^ 
for  the  Year  17x0 ;  and  I  find  them  to  want  a  great  deal 
of  the  Accuracy  required  in  fo  nice  a  Point,  as  deter- 
mining the  different  Lengths  of  Degrees  upon  the  Sur- 
face of  the  Earth.  To  prove  ray  Aflertion,  I  beg  that 
the  Reader  will  examine  the  following  Tables,  whereby 
it  appears,  that  if  any  thing  certain  can  be  deduc'd  from 
the  (aid  Obfervations  and  ^  leafures,  (either  taken  as  they 
are,  or  reduced  to  the  Level  of  the  Sea,  by  the  Rules 
given  by  Monf.  Caffmi^  )  it  will  be  in  Favour  of  Sir 
IJaac  Kewton\  Figure  of  the  Earth,  rather  than 
theirs. 

In  the  following  Table,  the  firft  Column  gives  the 
Names  of  Places;  thefeconc!,theDiftancesfrom  T^aris^ 
according  to  the  Meafures  taken  by  the  trench  Gentle- 
men •,  the  third,  the  Latitudes  obferv'd  by  the  fame  j 
the  fourth,  the  Latitudes,  fuch  as  the  meafur'd  Diftances 
will  give  them,  fuppofingtheEirth  fpherical ,  the  fifth, 
the  Differences  between  thefe  and  the  Latitudes  obferv'd, 
exprefs'd  in  Seconds  of  a  Degree,  where  when  the  La- 
titude computed,  exceeds  the  Latitude  obferv'd,  the 
Letter  N  (North)  (hews  that  Difference  to  be  in  Favour 
of  Monf,  Caffini's  Figure,  and  the  contrary  Difference 
niark'd  by  the  Letter  S  (South)  is  in  Favour  of  Sir 
I faac  Newton^  s  Figure. 

*  Mimoirs  fir  thf  Tear  1710.  Vol.  1.  P.  1.  Ch.  ij. 
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Names  of 
Places. 


I. 

Dunkirk* 

Am  iens. 

Sourdon. 

Paris. 

MalvoiGne. 

Voufon. 

Boiirges. 

S.  3auvier. 

Ooc. 

Bort. 

Aurillac. 

Jlod^s. 

Alby. 

Carcailbne. 

Collioure. 


Diftances  (torn 
Paris  meafurM. 


II. 
ToiTes. 

60  J  70 
4997^4 

1883S 

67961 

100 191 

139934 
169540 

1 96484 
213606 

156575 
2806 1 & 

3i»430 
360604 


Latitudes  ob- 
ferv'd. 


latiradei  in  a 
iptierlcal  Eanh 
computed  from  the 
mea!ur*d  Diftances. 


5l» 

49 

49 

48 

4« 

47 

47 

46 

45 
45 
44 


43 
43 
4* 


III. 

i( 

53 
4» 
50 

30 
39 
4 
^$ 
51 
aj 

55 
ao 

55 
11 

31 


IV. 


"ft 


15 

4« 

4a 
10 

47 
"7 
31 
14 
43 
17 
13 
54 
3a 
55 

13* 


510 

49 
49 
48 
48 
47 
47 
46 

45 
45 


43 
43 
4* 


af 
53 
4» 
50 
30 
38 
04 
as 
5» 
13 

ao 

55 
la 

31 


a5"J 

48 

5»*i 
ao,^ 

3a,> 
53,6 

58,7 
la 

4,6 

45,1 

»4,5 
35,t 

19 

a4,5 

13,8 


Differences  in 
Seconds. 

V. 

on 
o" 
lo^r  K 

10.3  N 
14,9  S 

33.4  S 

a7^7N 
i»,o  S 
ai«6N 
i8,aN 
i,5N 

19,9  s 
»3,o  S 

31.5  s 
o. 


In  this  Table  it  is  tobe  obferv'd  that  there  is  aneqiwl 
Number  of  Differences  mark'd  N  (North)  and  S  (South) 
and  if  the  Differences  on  each  Side  be  added  together, 
there  will  be  89^^,4  on  the  North  Side,  and  ii^f^j  on 
the  South  :  This  lafl  agrees  befl  with  Sir  Ifaac  New^ 
ton^s  Figure,  which  muft  be  fuppofed  for  the  Corredion 
of  fo  great  a  Difference. 

In  the  next  Table,  the  firft  Column  gives  the  Names 
of  Places  5  the  fecond,  the  Latitudes  obferv'd ;  the  third, 
the  Diftances  in  the  Meridian  from  Taris^  reduced  to  the 
Level  of  the  Sea  j  the  fourth,  the  Differences  of  the 
fecond  Column  exprefs'd  in  Seconds  of  a  Degree  ^  the 
fifth,  the  Differences  of  the  Numbers  in  the  third  Co* 
lumn ;  and  the  fixth,  the  Meafure  of  a  Degree  by  the 
fourth  and  fifth  Columns  compar'd. 
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I. 

names  of  Places. 


Dunkirk. 

Amiens. 

Clermont* 

The  R.  Obfcrvatory 

Voufon. 

e>  S.  Sauvier. 

Croc. 

Bort. 

Aurillac. 

Kodcf. 

Alby. 

CarcaflTondi 

Collioure. 


II. 


I       III. 


Vo 
49 
49 
4S 

47 
46 

4S 
45 
44 
44 
43 
43 
4» 


2' 

53 

2t 

50 

39 

15 

51 

a3 

55 

ao 

55 
II 

31 


191/ 

56 

57 
10 

»7 
14 
43 
46 

»3 
53 
3» 
55 
13 


Toifes. 

»»5454 
60444 

31028 

o 

67959 

'39937 
I69539 

196480 
223616 

» 5 6474 
280612 
311430 
3606 14 


IV. 
Seconds 
ofaDc* 
gree. 


4103 

18S9 
1967 

4153 

4553 
1901 
1 677 

»7«3 
2060 

1521 

»557 
2502 


I' 


V. 


VI. 


Toifcs.  I  Toifci; 


65010 
29416 
31028 

67959 

7»97« 
29602 
26941 

*7»36 
31858 
14158 
40818 
391S4 


57040 
{696$ 

56787 

575»f 

5«05» 

57»J+ 
57o»« 

574»» 
J7»>i 
574«t 
56j8o 


In  this  Table  in  the  third  Column,  over-againft  St, 
Sauvier,  the  Number  which  was  139944  is  correded 
to  make  it  139937,  to  the  Advantage  of  the  oblong  Fi- 
gure. In  the  fixth  Column,  the  Numbers  appear  fo  ir- 
regular, as  to  be  unfit  to  decide  this  Controverfy.-  Then 
if  a  Comparifon  be  made  between  ^Dunkirk,  St.  Sauvier 
(which  is  very  near  the  Middle  of  France,  and  almoft 
in  the  Meridian  of  Taris)  and  CoUioure,  the  Meafure- 
ment  is  abfolutely  in  Favour  of  Sir  I/aac  Newton's 
Theory ;  the  mean  Degree  between  Thtftkirk  and  St. 
Sauvier  being  larger  by  about  64  Toifes,  than  between 
S.  Sauvier  and  Collioure  ^  and  to  reduce  them  even  to 
an  Equality,  there  muft  be  a  greater  Alteration  made 
in  the  Situation  of  thofe  three  Place?,  than  it  is  reafon- 
able  to  fuppofe  their  Obfer\'ations  to  be  capable  of  ad- 
mitting.   Here  follows  the  Comparifon. 

*Dunkirk  and  Collioure  1  {$7061 

'Dunkirl  and  Taris       \  1 56960 

Varis  and  Collioure       \,  A  mean  Degree  is  \  S7097 
Dunkirk  and  S.  Sauvier  1  1 5-7090,4 

S.  Sauvier  and  Collioure]  1 5 7026^5 

According  to  Monf.  Ticard,  57060' 

a  To 


To  conclude,  I  will  propofe  a  Method  of  obfervirig 
the  Figure  of  the  Shadow  of  the  Earth  in  Lunar  liclipfc--, 
whereby  the  Difference  between  the  Diameters  in  the 
oblong  fphcroidical  Figure,  if  there  be  fuch  an  one  a^ 
Monf.  Cajfini  aftirms  {viz.  of  96  to  95*)  may  be  difco- 

ver'd. 

Let  P  -Si  P-fli  *  reprefent  the  Earth,  fcenfrom  the  Sa?! 
at  the  Time  of  the  Summer  Solftice;  it  is  evident,  thu 
the  fame  Figure  will  exprefs  the  Seftion  of  the  Eartli% 
Shadow  at  the  Moon^s  Diftancc,  as  ^ctzi  from  the  Earth, 
If  EE  reprefcnts  the  Eciiptick,  ILFL  will  be  the  (horteft 
Diamrter  of  the  Seftion  ;  and  if  L  L  be  taken  for  the 
Moon*s  Way,  in  a  total  and  central  Eclipfc  of  the  Moon, 
by  obferving  the  Time  which  is  fpent  in  the  PafTage  of 
the  Center  of  the  Moon,  thro*  the  Shadow,  and  reducing 
that  Time  to  Seconds  of  a  Degree  of  a  great  Circle  of  the 
Heavens,  we  (hall  have  the  lead  Diameter  of  the  Sha* 

dow. 

Again,  let  the  fame  Lettersf  reprefent  the  fameThings, 

only  here  the  SeAion  of  the  Shadow  is  fuch,  as  t!ic 

Earth  will  caft  at  the  iiiquinox,  and  the  Eclipfe  of  rhc 

Moon  is  here  fuppofed  partial,  its  Cenoer  ju(l  touching 

the  Shadow*    When  the  Moon's  Center  is  got  to  r,  if 

the  Latitude  of  its  Center  or  its  Diflance  from  the  E- 

cliptick  be  obferv'd,we  fhall  have  the  Length  r  G  nearly 

equal  to  the  longeft  Semi-diameter  of  the  Shadow. 

Now,  comparing  rC^  in  this  Figure  to  L  C"^  in  the 

former  (the  Difference  between  r  C  and  C  P  {Fig.  7.) 

and  between  CL  and  CJE{Fig.  6.)  not  being  worth 

notice)  they  ought  to  be  to  one  another,  as  96  to  95-, 

which  in  fuch  a  Shadow  will  give  a  DifferenLC  of  a- 

bout  7S^^  at  a  Medium,  fenfible  enough  to  be  obferved, 

notwirhftanding  the  "PenutHbra,     If  therefore  thofe  A- 
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ftronotners  who  have  Inflruinents  nice  enough,  and  fuf- 
ficient  Skill  in  the  Management  of  them,  to  take  Angles 
to  3  or  4  Seconds  of  a  Degree/ will  obferve  what  I  have 
been  mentioning  in  total  and  partial  Eclipfes  of  the 
Moon ;  by  fuch  Obfervations  they  will  eafily  convince 
us,  that  tne  Figure  of  the  Earth  is  fuch  as  Monf.  Caf- 
Jini  fuppofes  it,  or  convince  him  that  he  has  been  mi- 
ftaken. 

The  Semi-didmeter  of  the  Earth^s  Shadow^  when 
the  Earth  is  in  Perihelio,  and  the  Moon  in  Apogasa 
is  38',  or  xx8o^^  without  eonfidering  the  Encreafe 
ofthe  Shadow^  on  account  of  the  Atmojpbere  of  the 
Earthy  which  wou^dmake  it  39'  or  %i^o-'  {allowing 
one  Second  for  a  Mile ; )  and  the  Semi-diameter  ofthe 
Shadow^  when  the  Earth  is  in  Aphelio,  and  the  Moon 
in  Peri ffso  is  Ji,6\  io'^  or  1780' ^  which  encreafe d 
on  account  of  the  Atmof^here  ofthe  Earthy  will  bring 
it  to  47',  xo'^ori  840 '  ^  Now  if  the  Trofortion  of^^ 


2340'^  =  24"  6  will  be  the  difference  of  the 
Semi-diameter Sy  when  the  SeHionofthe  Shadow  is  the 
leaftj  and  %i69f\%  ^  xBj^o'^  =  2/^8  will  be  the 
difference  of  Semi- diameter s^  when  the  Seffion  ofthe 
Shadow  is  thegreatefl ;  the  Sum  of  thofe  differences 
14 '^6  4-  r^^'^halvedywill give  the  Differei^ce^'ushen 
th(  Section  ofthe  Shadow  is  at  a  Medium  :=  2.7^'  4  ^ 
from  which  if  we  take  a  ^',4  becaufe  in  Fig.  7,  C  q  is 
a  little  lefs  than  C  P,  and  in  Fig.  6.  L  C  is  fomething 
greater  than  SLQy  we  Jhall  have  C  c  in  Fig.  7.  to 
comf^re  with  LC  /;/  Fig.  6.  which  will  exceed  it  by 
X5'\  if  Afo0/r  Caflini'jf  Figure  of  the  Earth  be  the 
true  one. 

II.  A 
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11.  A  Catalogue  of  the  5  o  Tlants,  from  Chelfca 
Garden,  pre/ented  to  the  Royal  Society,  for  the 
Tear  1724.  ^  the  Company  of  Apothecaries ,  pw 
fuant  to  the  DireBion  of  Sir  Hans  Sioane  iart, 
^rXoll  Med.  S.  T.  V.  <Pr.  Sy  3fr.  Ifaac  Rand, 
Apothecary  f   F.  ^  5. 

101.  /^^Eranium  lucidum,  faxatile.  CB.  318. 
X02.  V-T  Geranium  folio  Malvae  rotundo.  C  B.  lb. 
Majus,   foliis  in  breviores  &  latas  lacinias  di- 
vifis. 

103.— Columbinum,valgare,  petalis  florum  bifidis, 
purpureis. 

Secundum  Comer,  Epit.  doo. 

ro4« Petalis  florum  bitidis  albis. 

An  Get.  Malacoides,  flore  albo.  H,  Reg.  Blaf. 

loS- Humile,  flore  cseruleo,  minimo,  HaiiSytf. 

JSi/.  3.  p.  359. 

— Tenuius  laciniatum.  C.  B.  ^iB.Trcd,  138. 

106. Majus,  flore  minore,  caeruleo.  Rati  H, 

1058. 

107. Maximunv,   dilTeais  foliis,  'Plot.  Hift. 

Ox. 

108.  —  Orientale,  columbinum,  flore  maximo,  Afpho- 

deli  radice.  T.  Cor,  xo, 

109  Sanguineum,  maximo  flore.  CB.  318. 

110. —  Cauliculis  ereftis,   flore  minore.  H.  L. 

Bat,  386. 
XII.  — —  Haemitodes,  foliis  majoribus,  pallidioribus  dC 

altiiks  incifis,  D.  ^ale.  Rati  Sy»  xi^. 


i». 
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III.  Geranium hasmatodes  Lancaftrenfe,  fiore  eleganter 
ftriato.  Rait  Hiji.  ic6i. 

II}. I'^atrachoides.  Gratia  Dei,  Gcrmanorum.  C  B. 

318. 

114. Montanum  noftras.  Rati  Hift.  1067. 

iif .  —  —  Odoratum.  C  B.  318. 

116.  —  Annuum   minus  Batrachoides,  Bohemicum 

purpurco-violaceum.  //.  Ox.  p.  z.  5 1 1. 
117-  —  Phxum,  flore  reflexo  I,  B  1'.  3.  477. 
118. Magnum,  folio  trifido  I.  B.  T.  3.  478. 

ii9» Romanum  verficolor,     five  iimt\im,TarA. 

'PArad.  319. 

ixo.  — —  Robertianura  primum.CB.  31^. 
111.  —  — —  Rubens,  flora  albo. 

\%x, Lucidum,faxatile,  foliis  Geranii  Robertiani.2>. 

Sherard.  Rati  Syn.  218. 
113. Folio  Althx^  C.  B.  318, 

12.4-  —■"- Floribus  faturatius  rubentibus.  ^.  L. 

Bat,  390. 

115.  — —  Chiuin  Vernum,  Caryophyllata:  folio.  T. 
Cor.  to. 

Ji6.  —  Folio  Alceze,  tenuifer  laciniato  ;  flore  pen- 
tapetaloi  purpurafcente,  feraine  ttnxii.Boerh. 
Ittd.  alt.  i66. 

i%7'  — '  Cicutaj  folio,  inofchatum.  C.  B.  319. 

128. ,  Minus  &  fupinum  C.  B.  319. 

1x9.  -'—Arvenfe,  album.  Taberu.  Ic.  57. 

190. Myrrhinum,  tenuifolium,  amplo  flore  purpu 

reo.  Barrel,  oh.  jy. 

131. Latifolium,  longiflima  acu.  C.  B.  319. 

131.  —  Cicutre  folio,  acu  longifliml  C.  B.  ib. 
133- "'".•^cu  longiflimi,   Cicuts  folio  tenuius  laci- 
niato. 

Cicuta  folio,  vifcofum,acu  longiflima.  X^.Juf. 
Jieii, 

134- 


139 
MP 


141 
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1 34.  —  Trifte  Ci>r»»//.  109. 

;,J jEthiopicum,  noftu  olcns,  radice tuberofa,  fo- 

liis  Myrrhidis,  anguftioribus.  Breyn.  Cent, 
,  ,5 Africanum,  Coriandri  folio,  flonbus  incama- 

tis,  minus.  HZ..  £^^'^79-  ...    .....       ^ 

,2- Africanum  frutefcens,  Chelidonu  folio,    pe- 

talis  florum  anguftis,  albidis;    carnofo  caudice. 

g . .  isioftu  olens,  tuberofum  &  nodolam,  A- 

'     quilegii  foliis.  H.  L. -Bii^  x84. 

Bctonics  folio,  procuroben?,  flonbus  par- 
vis.  elegantervariegatis.y/»^.wf«w..i^9. 

L-  Foliis  inferioribus  Afan,  funerionbus  Sta- 

phydis  agriae,  maculatis,  fplendentibus,  &  A- 

cetofa  faporc  C«w.  Trjel  5*-     ^    „     , 

-  Africanum  frutefcens,  folio  craffo  &  glaucp, 

AcetofaB  fepore.  Com.  'Pral  54-       ..       „  . .. 
Alchitnill*  hirfuto  folio,  flonbus  albidis. 

H.  L.  BAt.t%t, 

^2 Folio  Malvae  craflb,  molli,  odoratiflimo, 

*     flofculo  pentapctalo,  albo.  Baerh.  Jnd.  aU.z6i. 
Frutefcens,  Malvae  folio  laciniato,  odorato. 

H.  L.  Bat.  Z77' j^^^^ 

'     Meliffs,  flore  purpurafcente.  Boerb.  Ind,  110. 

^^^ Arborefcen?,  Malvae  folio  mucronato,  pe- 

talis  florum  inferioribus  vixconfpicu  IS. 

,7, Alchimill«  hirfuto  folio,  flonbus  ni- 

bicundis.  Com.  prael.  51. 
,.8 Folio  Malvae  piano,  lucido,  glabro; 

flore  Kermefino,  Di  van  Leur.  Boerh,  Ind.  109. 
,^„ Ibifci  folio  rotundt) ;   Carlina&  odore. 

,-jj^ , Aogulofoi  flonbus  amplis 

£!!!!!!  Frutefcens,  Alchimillae  folio,  hirfuto,  cum 
fimbriis  purpureis.  Boerh  Ind.  no. 
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III^  OhferVations  concerning  the  Height  of  the  !Baro^ 
meter  y  at  different  Elevations  ahoVe  the  Surface  of 
the  Earthy  in  a  Letter  to  the  Tuhlijher  from  the 
Learned  j)r.  Ncttlcton. 

SIR, 

BEING  curious  to  learn  by  Obfervation,  how  far 
the  Mercury  will  defcend  m  the  Tube  at  any  given 
Elevation,  for  which  there  is  fufficient  Opportunity 
hereabouts,  I  propofed  to  take  the  Altitude  of  fume 
of  our  higheft  Hills  ^  but,  when  we  attempted  it,  we 
'found  our  Obfervations  fo  difturbed  by  Refradions,  that 
we  cou*d  come  to  no  Certainty.  Having  meafur'd  one 
Hill  of  a  confiderable  Height,  in  a  clear  Day,  and  ob« 
ferved  the  Mercury  at  the  Bottom  and  at  the  Top,  we 
found,  according  to  that  Eftimation,  that  about  90  Feet, 
or  upwards,  were  required  to  make  the  Mercury  fall  one 
Tenth  of  an  Inch  ;  but  coming  afterwards  to  repeat  the 
Experiment  on  a  cloudy  Day,  when  the  Air  was  fome- 
what  gro&  and  hazy,  we  iound  the  fmall  Angles  fo 
much  augmented  by  Refradion,  as  to  make  the  Hill 
jiiuch  higher  than  before,  tho'  they  were  taken  carefully 
with  very  good  Inftruments,  both  at  that  Time  and  be- 
fore* 1  afterwards  frequently  obferv'd  at  home,  by 
pointing  the  Qpadrant  to  the  Tops  of  fome  of  our  neigh- 
bouring Mountains,  that  they  wou'd  appear  higher  in 
the  Morning  before  Sun-rife,  and  alfo  late  in  the  Even- 
ing, than  at  Noon,  in  a  clear  Day,  by  feveral  Minutes: 
Particularly,  one  Morning  in  December  laft,  when  the 
Vapours  lay  condens'd  in  theVallies,  and  the  Air  above 
was  very  pure,  the  Top  of  a  Mountain,  at  fome  Diftance 

from 
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from  hence,  appeared  more  elevated,  by  above  30  Mi* 
nutes,  than  it  had  done  in  the  Beginning  of  September 
about  Noon,  on  a  very  clear  Day,  From  whence-it 
appears,  that  the  Refradion  is  at  fome  times  greater  than 
at  others  ^  but  probably  *tis  always  very  conliderable, 
and, as  there  is  no  certain  Rule  to  make  Allowance  for  it, 
it  feems  likely,  that  all  Obfervations  made  on  very  high 
Hills,efpecially  when  view'd  at  aDiftance,and  under  fmall 
Angles,  as  they  commonly  are,  are  uncertain,  and  fcarcc 
to  be  depended  on,  generally  erring  in  making  the 
Heights  greater  than  they  really  are. 

I  then  proceeded  to  obferve,  as  near  as  I  was  able,  the 
^^ion  of  the  Mercury  in  fome  fmaller  perpendi- 
^b.  ;  :  '  -^tions,  which  wecou'd  meafure  with  a  Line, 
and  aUb  un  the  Tops  of  fome  Hills  of  a  moderate 
Height,  whofe  Altitude  we  cou'd  obferve  moft  commo- 
dioufly,  and,  by  taking  the  Angles  large,  avoid  the 
Danger  of  any  condderable  Refradion. 

At  the  Bottom  of  the  Tower  oi  Halifax  Church,  the 
Mercury  flood  at  19  Inch.  78  SDrr.  At  the  Top  it  fub- 
fided  to  19.  66.  The  Height  of  the  Place,  where  the 
Obfervation  was  made,  was  found  to  be  102  Feet. 

At  the  Bottom  of  a  Coal-Mine,  near  this  Place,  the 
Mercury  flood  at  29.  48.  At  the  Top,  it  fell  to  29. 31. 
The  Depth  of  the  Mine,  being  meafured,  was  found  to 
be  140  Feet. 

At  the  Bottom  of  another  Mine,  the  Mercury  was  ob- 
ferved  to  fland  at  29.  fo.  At  the  Top,  it  fell  to  29,  25. 
The  Depth  of  this  Mine  was  236Feet. 

At  the  Foot  of  a  fmall  Hill,  whofe  Height  we  cou*d 
meafure  very  exaftly,  the  Mercury  flood  at  29.81.  At 
die  Top  it  fell  to  29.  45:.  The  Height  of  the  Hill  was 
312  Feet. 

At  the  Bottom  of  Halifax  Hill,  commonly  cill*d 
the  Bank,  the  Mercury  was  obferved  to  Hand  at  30.  00. 

VoL.XXXIIL  X  X  At 
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At  the  Top,  it  fell  to  19.  41.  The  Height  of  this  Hill 
was  found  to  be  507  Feer. 

Our  Mathematicians  do demorlftratf,  thit  theDenfity 
of  the  Air  decreafes  in  a  Geometrical  Frogreflion,  as  the 
Elevation  encreafes  in  an  Arithmetical  one,  and  confe- 
quently,  that  the  Logarithms  oftheDenfirles  are  as  the 
Elevations  reciprocaily.  But  the  Weight  of  the  Air  be- 
ing as  its  Denfity,  and  the  Height  of  the  Mercury  in 
the  Barometer  being  always  proportional  to  the  Air*s 
Weight,  it  follows,  that  the  Log^rithnjs  of  the  Heights 
of  the  Mercury  are,  reciprocally,  as  the  Elevations  : 
Whence  having  found  by  Obfervation,  what  Elevation 
is  required  to  make  the  Mercury  ftand  at  anx" 
Height,  it  will  be  eafy  to  determine,  how  much  is  re- 
quilite  to  reduce  it  to  any  other  Height  proposed*  If 
we  make  jo  Inches  the  Standard  Height  of  the  Mercur)', 
equal  to  Unity,  and  fuppofe  an  Elevation  of  85  Feet 
be  required  to  make  it  fall  one  Tenth  of  an  Inch  from 
that  Height,  as  by  thefe  Obfervations  it  is  very  nearlv  • 

then  as  the  Logarithm  of  ^-^  is  to  85,  fo  is  the  Log. 

■^-L.  to  the  Number  of  Feet  required  to  make  it  fall 

Half  an  Inch,  and  fo  of  the  reft.  When  the  Mercury 
ftands  above  30  Inches,  the  Numbers  will  be  negative, 
and  (hew  the  Spaces  defcendingj  by  which  Method  I 
computed  the  following  Tables. 

The  latter,whichx:ontains  the  Differences  of  the  Num- 
bers in  the  former,  was  of  very  great  Ufe  to  me,  when, 
in  thefe  Experiments,  the  Mercury  ftood  at  any  other 
Height  in  the  Tube,  befides  30  Inches,  and  fell 
any  Number  of  Tenths,  or  Parts  of  a  Tenth,  by  adding 
the  Numbers  anfvvering  thereto,  or  proportionable  Parts 
of  them,  to  find  the  Elevation  required  in  the  Table,  to 
make  the  Mercury  fall  fo  much,   and  thereby  readily 

to 
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to  co-r.pirc  u\c  He  :;:n-  rvj::.-  b^-  ObLrv-tt.un  tiiCrowir';. 
Ariiihoii;:^ii  Io:v:C  inriliLrror,  in  tha  Cbfcrv.ition^,  il> 
ID  ike  rlicn:  v-^^rv  a  little  tVoiu  c.ich  oriicr,  }'rL  in  tiie 
irj-iin,  tiicv  riC^rcc  is  ncir  a^  polllblc  wit'i  the  Nmr.bcrs 
of  the  Table  ;  asdidairofcvenl  other  Hxp:ririH^iit<  too 
long  to  mention,  which  mikes  me  believe  thole  Num- 
bers arc  not  t.v  from  the  rruth  ^  but  of  th  it  you  will 
be  bed  able  to  j  :J;^e,  bv  compiring  tliefe  E\p:ri:i:enrs 
wirh  others  of  the  fnix^  Kind. 

Thit  the  Air  i<^coIder,is  well  n=;  more  ii;^ht  m^lr-re, 
inlMicesrhi:  ireliruiteJ  higli,  thin  it  is  in  tlie  Vjllie> 
and  lovi'  GroL'.nJs,  i-  g:ncr  :llv  known  ;j  ind  in  order  to 
Icnrn,  how  much  it  mightbe  fo,  I  got  iFrien.i  of  mine, 
who  lives  higher  than  we  do  here,  to  cb!erve  the  port- 
able Biromcter  and  Thermometer,  at  his  Houfe,  for 
fome  Days,  being  phcM  as  near  as  pollibie  in  the  fame 
CircLimfi.anccs  with  mine  ^  and  we  found  his  Barometer 
flood  at  a  Medium  for  zo  DiV?,  3  Tenths  lower  than 
ir  ine,  and  the  Thermomjeter  i.deg.  x.  lower  ;  allowing 
for  the  Difference  of  the  Inflruments,  which  hid  been 
obferved  before. 

At  another  Place  the  Birometer,  at  a  Medium  for  14 
Days,  flood  lower  by  4.  46.  and  the  Thermometer  was 
lower  by  4.  deg.  4.  At  another  Place,  which  was  very 
high  upon  the  Moors,  the  Barometer,  at  a  Medium  for 
ten  Days,  flood  lower  by  o,  65.  and  the  Thermometer 
fell  7^, 
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\A  Table  ftewing  the  Numberl 
of  Feet  afcending,  requir'dl 
to  make  the  Mercury  fall  tc» 
any  given  Height  in  the] 
Tube,from  30  to  26  Inches. 
As  alfo  the  Number  of  Feet 
defcending ,  required  to 
make  theMercury  rife,  from 
30  to  31  Inches. 


In.  Dec. 


1 


5» 

50 

50 
50 
30 

50 

•30 
13° 


30 

3-9 

X9 
19 
i9 

»9 

»9 

3-9 

19 

»9 

28 

18 
28 
a8 
28 
z8 


I 


28 
28 
28 
28 


Feet  Dec 


lln. 


834 
917  ja 
8tf70 
7587 

6504 
5420 

4  337 

3*55 
x\i69 

«84 

985 

7 
6 

5 

4 


5 

1 

I 

o 

9 

8 

7 
5 

2 
I 

o 


»55 
341 

4»7 
514 
foi 
588 

775 
8tf3 

95» 
1039 

11*7 

I2ltf 

1505 
1395 
1485 

'575 
itftf5 
I75tf 


79 

55 
01 

21 

15 

82 

zi 

-.47 
a7 


»7 
27 
27 
27 
27 
27 
1*7 


5 
10 

7a 
oc 

oc 

S.9 
87 

73 
«9 

It 

II 

Oi 

25 
80 

66 

85 
52 

13 
z6 

70 
47 


2.7 
z6 

2(5 

i6 
%6 
x6 
16 
i.6 
%6 
z6 
26 


Feet  Dec 


1847 
1938 

2030 

dill  22 

2115 

2307 
2401 

1494 
2588 

2582 

277<^ 
2871 
29^^^ 

3158 
4|3*54 

5448 
5545 
3<^4S 


9 

8 


4 

1 


1 

o 

9 

8 

7 
6 

5 


I 

Oi 


55 

97 

7» 
80 

21 
95 

C2 

44 

20 

tf2 

79 

^ .» 

3- 
21 

4*1 

C7 

C5 
4» 
14 


Table  ihewing  the- 
Number  of  Feet  i«- 
quir'd  to  nuke  the 
Mercury  fall  one  Tenth 
of  an  Inch  from  any 
given  Height  in  the 
Tube,  from  31  to  26 
Inches. 


la.  Dec. iFeet  Dec  In. Dec. 


31 

>o 

50 
50 
30 
30 
50 

|30 

50 

50 
30 

29 

29 
29 
29 

29 

29 

3,9 

29 
29 
29 

28 

,*8 
•28 

28 
28 
28 
28 
28 
28 
28 


I 


90 


z6 

53 

79 
06 


Feet  Dec 


27 
27 

27 
aj 
27 

27 


53 
61 

8p|27 

»<^»7 
4427 

7^127 
oo.z6 

29!2tf 

5V 

8tf2(J 
I6  2tf 

45  2<J 
742tf 

33l2<J 

tf3  2tf 

93 

24 

55 
8tf 

17 

49 
81 

13 

45 

7<f 
09 


9 
8 


91 
9» 
92 

<?94 

59» 

4  93 

3  93 

a,93 

1:94 

094 

994 

895 

7  95 

<^,95 

59< 
49tf 

3.9* 
»;97 

'41 


42 

75 
o» 

4» 

■4 

07 

4» 

7* 
12 

47 
82 

17 

55 
89 

25 
6t 

98 

5« 

73 

10 
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IV.  Experimencum,  in  Argenti^Fodina  Salana, 
circa  afcenfum'  Mercurii  in  Baromecro,  in* 
ilicucum.  Per  jfnd.  Celfium.  £x  Adtis  Lice* 
rariis  Sueciac  Ann.  1724.  Trimeftr.  IV* 

AD  variationem  colamnaB  mercurialis  obfervandaniy 
pro  diverfa  altitudine  regionum  atmofphsras,  fodi* 
nje  noftne  profundiores  in  primis  idone^  cenferi  debent, 
Harum  enim  profunditatem  non  modo  omni  exaditu- 
dine  metiri  \  fed  5c  brevi  temporis  fpatio  obfervationem 
totam  abfolvere  licet.  Quo  fane  commodo  baud  rare 
deflituuntur,  quibus  circa  altiores  montes  base  talia  ex- 
periri  animus  eft.  Si  itaque  quamplurima  in  variis  £> 
dinis  inftituerentur  experimenta  ;  nuUi  dubitamus,  quin 
vera  progreflio,  qui  denfitates  adris  decrefcanr,  tandem 
fua  fponte  fe  proderer. 

In  magrta  fodina  Cufrimtmtana  argenti  vivi  afcenfum 
a  viro  ampliflitno  Geergio  ValUrio  dudum  obfervatum 
eflc,  ex  litteris  ipfius  ad  CI.  2>^  La  Kite  d.  15  Julii, 
A.  1 7 II.  Fahlunx  datis,  certiores  reddimur.  * 

In  argenti  vtrofodina  SalatM^  feptem  fere  railliari- 
busab  Upfalia  verfus  occfdentem  diflita,  hujus  rei  pe- 
riculumame  faftum  eft  die-iS  Aug.  currfentis  anni.  &h- 
Kccr  juxta  limen  futei  Regina  Chriftiftd^  (^rdttnmg 
Chrijthta  Schatcbt^  hydrargyri  ^Ititudinem  30  digit. 
&  38  centef.  feu  frJ-J  pedis  Suecani  obfervavi.  Cum  Ba- 
rometro  deinde  in  tonna,  quae  funi  adpenfa  machina  hy- 
draulica  trahitur,  ad  profunditatem  636  pedum  me  dc- 
mifi  J  ubi  mercurius  ad  30  dig.  98  centef.  afcendiffe  dc- 


«^ 


*  Vid.  Mcmoires  de  TAcad.  Il«  des  Sc.  i*ann.  1712.  p.  iq%. 
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L  (J^emarks  upon  the  ObferVations  made  upon  a  Chro-^ 
nological  Index  of  Sir  Ifaac  Newton,  tran/lated 
into  French  hy  the  ObJerVatory  and  publijh'd  at 
Paris* 

ON  Thurfdajf  November  il,  1735.  A  fmall  Trad 
in  print  was  dclivcr'd  to  me,  as  a  Prefent,  from 
Mr.  William  Cavelier^  Jun.  a  Bookfeller  at  Paris^  a 
Perfon  unknown  to  me,  entitulcd,  Abrege  de  Cheono^ 
logic  de  M.  le  Chevalier  'Newton^  fait  per  lui  meme^  & 
traduit  fur  le  Manufcript  Anglois.  And  the  Book- 
feller hath  premifed  an  Advertifement,  in  which  he 
endeavoureih  to  defend  himfelf  for  printing  it  with- 
out my  Leave,  faying,  that  he  had  writ  three  Let- 
ters  to  me  for  my  Leave,  and  in  the  Third  had  told 
me,  that  he  would  take  my  Silence  for  a  Confent ; 
and  that  he  had  alfo  charged  one  of  his  Friends  in 
London  to  fpeak  to  me,  and  procure  my  exprefs 
Anfwcr ;  and  that  having  long  expeded  my  Anlwer, 
he  thought  that  he  might  take  my  Silence  for  a  Sort 
of  Confent,  and  fo  procured  a  Privilege,  and  printed 
it,  and  then  received  my  Anfvi  er  from  his  Friend, 
which  was  as  follows. 

I  Remember  that  I  wrote  a  Chronological  Index  for  a 
particular  Friend,  on  condition  that  it  Jhould  not 
be  communicated.  As  I  have  not  feen  the  Manufcript 
which  you  have  under  my  Name^  I  know  not  whether 
it  be  the  fame.  That  which  1  wrote  was  not  at  all 
dofie  with  Dejtgn  to  publiJJj  it.     I  intend  not  to  meddle 

Vol.  XXXIV.  Y  y  with 
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with  that  which  hath  been  /^iven  you  under  tny  llame^ 
nor  to  give  any  Conjent  to  the  publlfAhg  of  it^ 

I  am, 

Your  very  humble  Servant, 

Isaac  N  e wton. 

London^  May  27, 
1725,  St.f^et. 

The  Privilege  was  granted  Jtf/yr  21,  and  regifter'd 
May  25  Old  Style,  my  Letter  was  dated  May  27,  and 
the  Chronological  Index,  or  Abridgement  as  he  calls 
it,  was  printed  before  the  Arrival  of  my  Letter,  and 
kept  ever  fince  to  be  publifli'd  at  a  convenient  Time. 
The  Bookfeller  knew  that  I  had  not  feen  the  Tranfla- 
tion  of  the  Abridgement,  and  without  feeing  it  could 
not  in  reafon  give  ray  Oonfent  to  the  Impreffion. 
He  knew  that  the  Tranflator  was  unknown  to  me, 
and  was  againft  me ;  and  therefore  he  knew  that  it 
was  not  fit  that  I  (hould  give  my  Confent,  nor  be 
ask'd  to  do  it.  He  knew  that  the  Tranflator  had 
written  a  Confutition  of  the  Paper  tranflated,  and 
that  this  Confutation  under  the  I'itle  of  Obfervations^ 
was  to  be  printed  at  the  End  of  it,  and  he  told  me  no- 
thing of  all  this,  nor  fo  much  as  the  Name  of  the- 
Obfervator,  and  vet  asked  my  Confent  to  the  publilh- 
jng",  as  if  any  Man  could  be  fo  foolifli  as  to  confent 
to  the  publifhing  of  an  unfeen  Tranflation  of  his  Pa- 
pers, made  by  an  unknown  Perfon,  with  a  Confuta- 
tion annexed,  and  unanfwered  at  their  firft  Appear- 
ance in  Publick. 

After  the  Recital  of  my  Letter^  he  adds,  that 
the  Author  of  the  Tranflation,  and  of  the  Obferva- 
tions  upon  it,  pretends  to  have  an  entire  Certainty 
that  this  Index,  or  Abridgement  of  Chronology,  is  the 

fame 
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feme  with  the  Writing  own^d  by  me  in  my  Letter, 
and  is  perfuaded  that  the  Manufcript,  which  hath 
been  communicated  to  him,  hath  been  copied  from 
that  of  this  Friend,  that  is,  from  that  of  the  particular 
Friend  above-mention*d  in  my  Letter.  And  there- 
fore the  Manufcript,  which  hath  been  communicated 
to  him,  is  that  of  Jl^te  Contiy  a  noble  Venetian  now 
at  Farts.  He,  being  about  feven  Years  ago  in  Eng- 
land^ gave  me  notice,  that  the  Friend  above-mentioird 
defirM  to  fpeak  with  me.  And  this  Friend  then  de- 
fir'd  a  Copy  of  what  I  had  written  about  Chronology. 
I  replied  that  it  was  imperfed  and  confusM,  but  in  a 
few  Days  I  could  draw  up  an  Abftrad  thereof,  if  it 
might  be  kept  fecret.  And  fomc  Time  after  I  had 
done  this,  and  prefented  it,  this  Friend  defirM"  that 
Signor  Conti  might  have  a  Copy  of  it*  He  was  the 
only  Perfon  who  had  a  Copy,  and  he  knew  that  it 
was  a  Secret,  and  that  it  was  at  the  Defire  of  this 
Friend,  and  by  my  Leave,  that  he  had  a  Copy,  and 
he  kept  it  fecret,  while  he  ftaid  in  England-^  and  yet, 
without  either  this  Friend's  Leave  or  mine,  he  difpsrs*d 
Copies  of  it  in  France^  and  got  an  Antiquary  to 
tranflate  it  into  French^  and  to  confute  itj  and  the 
Antiquary  hath  got  a  Printer  to  print  the  Tranflation 
and  the  Confutation  j  and  the  Printer  hath  endca- 
vour*d  to  get  my  Leave  to  print  the  Tranflation, 
without  fending  me  a  Copy  thereof  to  be  perus'd,  or 
telling  me  the  Name  of  the  Tranflator,  or  letting  nie 
know  that  his  Defign  was  to  print  it  with  a  Confuta- 
tion unanfwer  d  and  unknown  to  me. 

The  Tranflator  near  the  End  of  his  Obfervations 
(Page  90)  faith,  I  believe  that  I  have  faid  enough  con- 
cerning the£/7^^^^ofthe  Argonauts^  and  the  Length 
of  Generations  to  make  People  cautious  about  the  rert. 
For  thefe  are  the  two  Foundations  of  all  this  new 

Y  V  1  Syftcm 
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Syftcm  of  Chronology,  What  he  faith,  concerning 
the  Epocba  of  the  Argonauts ^  is  founded  on  the  Sup- 
poGtion  that  I  place,  the  Equinox  in  the  linne  of  the 
Jrgonautic  Expedition,  fifteen  Degrees  from  th.^  firft 
Star  of  Jries^  Pag.  75,  79.  I  place  it  in  the  Middle 
of  the  Conftellation,  and  the  Middle  is  not  hfteen 
Dergees  from  the  firft  Star  of  Aries.  The  Obferva- 
tor  giants  that  the  Condellations  were  formed  by 
Chiron  (Pap.  70,  71,  79.)  and  that  the  Soifticcs  and 
Eq^uinoxes  were  then  in  the  Middle  of  the  Lonflel- 
ktions  (Pag.  65,  6^^  75.)  and  that  Eudoxns^in  his 
Enoptron  or  Speculum  cited  by  Hipparchus^  followed 
this  Opinion,  Pag.  62,  63,  65,  6(^^  79.  And  *  Hip. 
parcbus  names  the  Stars,  through  which  the  Col u res 
paffed  in  this  old  Sphere,  according  to  Eudoxus  and 
faith  cxprefly  that  Eudoxus  drew  one  of  thefc  Colures 
through  the  Middle  of  Cancer  and  the  Middle  of  G/. 
fricom^  and  the  other  through  the  Middle  oiCkeU  and 
the  Back  of  Aries.  And  the  Colurus,  pafling  through 
the  Back  oi  Aries ^  paflTes  through  the  Middle  of  Aries^ 
and  is  but  eight  Degrees  from  the  firft  Star  of  Aries,  l 
follow  Eudoxus,  and,  by  doing  fo,  place  the  Equi- 
nodial  Colure  about  jgr.  36'  from  the  firft  Star  of 
jiries.  But  the  Obfervator  reprefents,  that  I  place  it 
fifteen  Degree*  from  the  firft  Star  of  Aries,  and  thence 
deduces  that  I  fhould  have  made  the  Argonautic  Ex* 
pedition  533  Years  earlier  than  I  do.  Let  him  redify 
his  Miftake,  and  the  Argmautic  Expedition  will  be 
where  I  place  it. 

As  for  the  Length  of  Generations^  the  Obfervator 
faith,  that  I  reckon  them  one  with  another  at  18  or 
20  Years  a  piece  (Pag.  52,  55.)  which  is  another 


*  4S?e  Hipparchu« /f/^/{/&W  ^}^  Pctavius,  Vol.  3.  Pag.  iitf,  117, 
119,  lao. 

Miftake. 


(V9) 

Miilake.    I  agree  with  the  Antients  in  reckonings 
three  Generations^  at  about  an  hundred  Years.    But 
the  Reigns  of  Kings  I  do  not  equal  to  Generations,  as 
the  antient  Greeks  and  Egyptians  did  ^   but  1    reckon 
them  only  at  about  i8  or  20  Years  a  piece  one  with 
another,  when  ten  or  twelve  Kings,  or  more,  are  taken 
in  continual  Succeflion.    So  the  firft  34  Kings  of 
France  (Pharamond^  Skc.)  reigned  458  Years,  which 
is  one  with  another  19  Years  a  piece.    The  next  34 
King&  oi  France  (^Ludovicus  Balbus.   &c.)   reigned 
451  YearS)   which  is  one  with  another  18^  Years  a 
piece.    The  next  1 5  Kings  (Jbilippus  Valefiusy  &c.) 
reigned  315  Yearns,  which  is  one  with  another  21 
Years  a  piece.    And  all  the  63    Kings  of  France 
reigned  1224  Years,  which  is  19  f  Years  a  piece.  And, 
if  the  long  Re'gn  of  Lewis  XIV»  be  added,  the  64 
Kings  of  Prance  will  reign  but  20  Years    a  piece. 
And  they,  that  examine  the  Matter,  will  find  it  fo  in 
other  Kingdoms :   And  I  fhorten  the  Duration  of  the 
antient  Kingdoms  of  Greece^  in  the  fame  Proportion 
that  I  fhorten  the  Reigns  of  their  Kings,   and  there* 
by  place  the  Argonautic  Expedition  about  44  Years, 
and  the  Taking  of  Trojt  about  76  Years  after  the  Death 
of  Solomon^  and  find  Sefojiris  contemporary  to  Sefac. 

So  then  the  Obfervator  hath  miftaken  my  Meaning, 
in  the  two  main  Arguments  on  which  the  Whole  is 
founded,  and  hath  undertaken  to  tranflate  and  to  con- 
fute a  Paper  which  he  did  not  underftand,  and  been 
zealous  to  print  it  without  my  Confent ;  tho*  he 
thought  it  good  for  nothing,  but  to  get  himfelf  a  lit- 
tle Credit,  by  tranflating  it  to  be  confuted,  and  con« 
futing  his  own  Tranflation. 

The  Obfervator  faith,  that  I  fuppofc  that  the 
Egjpt:^ns  began,  about  900  Years  before  Chrift,to  form 
their  Religion,  and  deify  Men  for  their  inventing  of 
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Arts,  notmthdanding  that  it  appears  by  the  Scrip* 
turcs,  that  their  Idolatry  and  Arts  were  as  old  as  the 
Days  of  Mofes  and  Jacoby  Pag.  82,  83.  But  he  is 
again  n^iftaken.  i  deny  not  that  the  Kingdom  of  the 
lower  Egypt  called  MtTiraim^  had  a  Religion  of  their 
own,  till  they  were  invaded  and  fubdued  by  the 
Shepherds,  who  were  of  another  Religion:  butl  fay, 
that,  when  the  Thebans  expelled  the  Shepherds,  they 
fet  up  the  Worlhip  of  their  own  Kings  and  Princes. 
I  fay  alfo,  that  Arts  were  brought  into  Europe  prin- 
cipally by  the  Phanicians  and  Curetes^  in  the  Tiine  of 
Cadmus  zn^  DaviJ^  about  1041  Years  before  Chrift; 
and  do  not  deny  that  they  were  in  Fh^nicia^  ^i7P^9 
and  Idumea^  before  they  came  into  Europe. 

The  Obfervator  faith  alfo,  that,  884  1  ears  before 
Chrift,  I  place,  the  Beg  nning  of  tlie  canicular  Cycle 
of  the  Egyptians  upon  the  vernal  Equinox,  although 
that  Cycle  never  begins  in  Spring,  Pag.  84,  85*  But 
he  is  again  midaken.  I  meddle  not  with  that  Cycle, 
but  fpeak  of  the  Egyptian  Year  of  365  Days. 

The  Obfervator  reprefents,  that  I  have  a  great 
Work  to  come  out:  but  I  never  told  him  fo.  VVhen 
I  lived  at  Cambridge^  I  us'd  fometimes  to  rcfrefli  my- 
felf  with  Hiftory  and  Chronology  for  a  While,  when 
I  was  weary  with  other  Studies :  but  I  never  told 
him,  that  I  was  preparing  a  Work  of  this  Kind  for  the 
Prefs. 

Abbe  Conti  came  into  England  in  Spring  171 5,  and, 
while  he  flaid  in  Enghmd^  he  pretended  to  be  my 
Friend,  but  affifted  Mr.  Leibnitvs  in  engaging  me  in 
new  Difputes,  and  hath  fince  acled  in  the  fame  Man- 
ner in  France.  The  Part  he  acted  here  may  be  un- 
derftood  by  the  Character  given  of  him  in  the  Atln 
Eruditorum  for  the  Year  1721,  Pjg.  9c.  where  the 
liditor,  cxcufing  himfeif  from  repcaiing  forre    l^if- 
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putes  which  had  been  publifli'd  in  thofe  jiSa^  fub- 
joins :  Suffecerit  itaque  annotaffe  Abbatem  quendam 
It  alum  de  c  onti  nobilem  Venetum  (de  quo  admiratione 
dtgna  fibi  frafcripta  ejfe  ab  Hermanno  fatetur  Leibniz 
tius)  cum  ex  Gallia  in  Angliam  trajecijfet^  mediatoris 
vices  in  fe  fufcipere  voluij/e^  atque  litems  Newtoni  ad 
Leibnitium  deferri  cutajje^  Leibnitianas  cum  Isewtano 
communicate.  And  how  Mr.  Leibnitz-  by  this  Me* 
diation,  endeavoured  to  engage  me,  againft  my  Will,  in 
new  Difputes^  about  occult  Qjialities,  univerfal  Gra* 
vity,  the  Senforium  of  God,  Space,  Time,  Vacuum, 
Atoms,  the  PcrfeSion  of  the  World,  Supramundane 
Intelligence,  and  Mathematical  Problems^  is  men- 
tion'd  in  the  Preface  to  the  fecond  Edition  of  thaC^m- 
nierctum  Epijiolicum.  And  what  he  hath  been  doing 
in  Italy^  may  be  underftood  by  the  Difputes  raifed 
there  by  one  of  his  Friends,  who  denies  many  of  my 
Optical  Experiments,  though  they  have  been  all  tried 
in  France  with  Succefs.  But  I  hope  that  thefe 
Things,  and  the  perpetual  Motion,  will  he  the  laft 
Efforts  of  this  Kind. 


II.  De  Camphora.  Audtore  Dm.  Carolo  Neu^- 
marty  Chym.  Prof.  Reg%    ^erolin.  S.  R»  S. 

CU  M  jam  plures,  quorum  aliqui  ipfas  quoque  In- 
dias  peragrarunt,  de  Camphora  tarn  copiofe 
fcripferint,  ut  nihil  eorum,  quae  ad  integram 
hiftoriam  Camphoras  dilucidandam  pertinere  videri 
poterant,  intermiferint,  fiquidem  &  originem  vocis 
explicarunt,  dc  fynonyma  cunda  coUegerunr,  arbo- 
rem,  unde  petitur  Camphora,  5c  loca,  in  quibus  arbo- 
res  hujufmodi  proveniunt,  indagarunt,  modum  quo 
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Catnpbora  ibi  coliigitur,  6c  in  Europa  depuratur,  de« 
nique  dc  ufus,  in  quos  adhiberi  poteft  Camphora^ 
docuerunt ;  fupervacaneum  plane  foret,  ifla  omnia 
hie  repetere,  charcafque  meris  citatis  complere.  Cui- 
vis  etiam  fuam  de  Camphora  opinionem  dc  fententiam 
liberam  efTe  volo»  five  cam  pro  fucco  nativo,  five  pro 
suoiOQi,  pro  iefina>  fale  volatili,  biiumine,  five  pro 
luccini  fpecie,  -  five  pro  quocunque  quivis  earn  repu- 
tet.  Etenim  nihil  jam  aliud  in  propofitis  habeo,  quam 
peculiarem  quandam  obfervationem  recenfere  dc  quid 
de  ea  fenriam,  explicare,  denique  novas  .quasdam  ex 
tali  meo  judicio  dedudas  dodrinas  communicare,  fpe- 
rans  fore,  ut  alii  veriorem  ex  inde  fententiam  de 
Camphora,  quid  ea  proprie  fit,  dicant,  alii  vero  occa- 
fionem  capiant,  in  rem  inilitutis  defuper  experimen*- 
tis  convenientibus  inquirere,  eamque  dilucidare. 

Traditum  equidem  eft  in  fcriptis  de  Camphora  edi* 
tis,  poiTe  etiam  prsster  ordinariam,  quam  copiofam  fa« 
tis  habere  pofiumus^  aliam  ex  radice  Cinnamomi, 
Zedoaria  Ceylonica,  Roremarino  Ca  i  phorato,  Abro- 
tano  aliifque  vegetabilibus  aromaticis  parari^  quod 
certo  refpeftu  negari  nequit,  &  hac  ipfa  obferva- 
tione  mea  confirmatur  ^  nihilo  tamen  minus  confiteri 
me  oportet  ante  omnia,  me  nufquam  locorum,  quas 
^eregrinando  adivi,  talem  ex  aliis  &  jam  didis  vege- 
tabilibus paratam^  licet  diligenter  perquifitam,  ne  in 
minima  quidem  quantitate  vidiiFe  Camphoram,  q'js 
in  folida  Sc  vere  ficca  confiftentia  cum  oriental!  con- 
venire  J  fed  quicquid  hujufmodi  mihi  monftratum 
eft)  Amftelodami  fuit  illud  oleum,  quod  in  India  ex 
radice  Cinnamomi  deftillatuxn  dicitur  5c  Camphoram 
tton  minus  quam  Cinnamomum  redolet,  quamvis  du- 
bins  adhuc  hasreo,  genuinum  ne  illud  dcftiliatum  fee- 
Titian  oleum  Cinnamomi otdioarium  copiofa  Camphora 
imprasgnatum  ?  Si  quidem  multa  experientia  compro- 
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bntam  habeo,   folere  vulgo  dC  imprimis,  in  loco  jatn 
dido,  varias  merces,  potillimum  ad  rem  medicam  per- 
tinentcs,  fuco  indudo  effingi,  et  per  mifcclam  adulti^ 
rari:  fed  quoquo  modo  fe  res  cum  ifto  oleo  habear, 
pofito  eriam,  nihil  fuci  fubfuifTe,  &  oftendi  pofle  Cam* 
phoram,  etiam  in  folida  confiftentia,  ex  radice,    &  ex 
Zedoaria  Ceylonica,  aliifque  oricntalibus  vegetabiJi- 
bus  elicitam   nemo  tamen,  quoad  fcio,   folidum  quid 
Camphorse  xmulum  ex  vegetabilibus  Europsis  unquam 
produxit  ^  licet  de  Roremarino  multi  multa  dixerint, 
&  de  aliis  quoque  plantis  noftratibus  conjedura  pra3« 
fumferint ;  imo  licet  etiam  Dn.  Hofmannus  Profeflbr 
Hallenjis  Celebr.  <5c  Eques  An^L  Boyle  raemorias  pro* 
diderint,   quod  ilie  fimiie  quid  ex  floribus  Rofarum 
&  Ligno  Aloes  *  hie  veroex  oleo  Anifi  impetraverit, 
f  penitus  tamen  ego  fum  perfuafus,  quicquid  Cam- 
phoras  (imile  ex  his  tribus  produdum  fuerit,    molle 
quid  &  unduofum,   vel  ad  fummura  butyraceae  con- 
fiftentias,    minime   vero    ficcum,   cryflallinum,   fra- 
gile,  dC  Camphorae  duritie   aemulum  fuifTe,    id  quod 
etiam  t\  ipforum  defcriptionibus  quivis  facile  potefl: 
colligere.    Taceo,  quod  in  vulgus  notum  eft,  oleum 
Anifi  in    frigore  butyri  inftar  condenfari,   minime 
vero  in  Camphoram  eo  ipfo  abire.     Praeter  ha^c,  qua: 
in  fcriptis  commemorata  legimus,  fuerunt  aliqui,  3c 
in  his  certus  quidem  Pharmacopoeus,  casteroquin  re- 
rum  fuarum  faragens,   qui  ore  tenus  mihi  affirmarunt, 
poffe  fe  ex  variis  plantis  indigents  Camphoram  para- 
re,  cujus  modi  tamen  itidem  ne  tantillum  quidem  un- 
quam videre  licuitj  interim  affentior  illis  Sclubens 
credo,    potuifTe  hos  eadera  facilitate,  qua  ego  meam, 
impetrare  Camphoram. 


*  Vtd.  Ejus  Diflertat.  de  Camphora  &  Obfcrvat.  Phyfico-Chyxu, 
tt  Vi^'  Ejus  Tr.  dc  Finnitatc  &  Fluiditatc. 
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Placuit  igitur  ad  Inclytam  Reg.  Socifituem  refcrre, 
acquifiviffe  iiie  ex  nollrati  Thymo  vulgari,  verum, 
denfum,  cryftalliformem  &  in  omnibus  qualitati- 
bus  confpirantem,  nee  nifi  odorc  difFcrentem  Can> 
pho-am,  qu2B  cunfti  cxperiraenta  hue  ufcjue  eogniia, 
&  pro  julto  examine  excogitata  poflibilia,  seque  ac 
Orientalis  fuftinet,  atq  e  ita  cum  hoc  in  oajnibus, 
folo  odore  excepto,  conveniu 

Deftillaveram  Anno    MDCCXIX.  ex  dida  herba 
olei  copiam  bene  multam,    inftitutaquehujusab  aqua 
feparatione  cum  goflypio,  cernebam  tam  ad  oriticium 
vitri,  quam  in  goffypio  oleo  imbuto  parvos  riguraios 
cryftallulos  hserentes,   qui  ipfam  deftiilationem  alias 
fatis  celerem,    magis  magifque  remorabantur,  adeo, 
ut  neceffarium  eflet  gollypiura,  contra  morem,  aliquo- 
ties  renovare.     Mirabar  quid  rei  novai  &  extraordi- 
nariae  contigerit,  variafque  cogitationcs  agitabam,  pa- 
rum  tamen  vel  nihil  certi  ea  de  leundc  e -enerit,  & 
quidedet,  potcram  coliigerei  lagcnam  igitur  oleo  plc- 
nam,  bene  munitam,  reponebam.     Interim  feme!  ex- 
citatas  &  concepta;  de  rei  novitate  cogitationes  inqui- 
ctum  me  tenebant  \  quare  fciendi  cupidirate  dudus, 
poft   paucos  dies,  refumo  lagenam  olei,  vifurus,  an 
denuo  cryftallini  quid  ad  orificium  vitri  hasreat,  & 
quantulumcunque  demum  id  fuerir,  per   experimen- 
ta  tamen  parvula  probaturus,    cujus  indolis  illud  fir, 
fed   circa  orificium  nihil  ejufmodi  reperiebam,    circa 
fundum  vitri  vero,  quod  me  tan  to  magis  attentum^ 
ne  dicam  attonitum*  nabuit,  confedifle  vidi  crvftal- 
Jos  in  fi  fatis  magna  quantitate,  diverise  magnitudinis, 
partim    avellanas    exaequantes,    plerafque    cubifor- 
mcs,  faccharo  cando  fimiies.  Nondum  fufpicabar  Cam- 
phoram,  fed  podus  fal  volatile,  quod  pro  copia  herbal 
lucceffive  fimul  tranfcenderit,  &  in  parte  aquofa  fo- 
lutum,    poflquam  hxc    fundum  petiilFet,  purumque 
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oleum  fupernataret,  tandem  ita  coaluerlt.  EfFundo 
igitur  oleum,  ut  fal,  qjod  effe  putabam,  impetrarem, 
&  judicii  mei  certior  tierem.  bed  denuo  in  admira* 
tionem  raplebar,  quod  ne  guttulam  ^uidem  aquas  in 
fundo  invenirem,  ubi  confultius  nihil  erat  quam 
magma  falinum  a  fundo liberare,  &C  aboleo  feparatum 
fervare.  Quo  mc  igitur  ex  dubio  extricarem,  vel 
potius,  ut  de  fale,  quoi  judic3ndo  praifumferam,  cer- 
tior elTem^  tentabam  experimentura  quo  cunda  falia, 
cujufcunque  indolis  dC  nominis  fuerint,  probantur. 
Magnam  I'cilicet  quantitatem  aquas  defiillata^  infun- 
debam  fuper  n^ateriam  cryftallinam,  fat  diu  fimul 
agitabam,  hinc  per  aliquot  horas  quieti  dabam,  folu- 
tionem  cryflallini  per  omnes  horas  quadrantes 
cupide,  fed  fruftra  cxpedans,  neque  enim  folutionem, 
neque  ullam  mutationem  ejus  animadvertebam,  pras- 
ter  quod  miniinas  particulas  in  fuperficiem  elevarentur, 
raajores  vero  quantum  vis  bene  interagitatae  fundum 
femper  repctcrent,  &  aqua  particulis  oieofis  cryftal- 
lin;e  materia^  adhasrentious,  fed  agitatione  liberatis, 
impraegnata  eflfet.  Transfun(?o  aquam,  &  nova  ad- 
fufa,  denuo  tentabam  cryflallorum  pro  indole  fa- 
lium  foiutionem,  poflquam  hi  ab  adhacrente  oleo, 
quod  forfan  folutionem  ejus  in  aqua  impedirct,  libe- 
rati  eflent,  fed  pertinaciter  folutioni  renitebantur, 
quam  neque  adhuc  dum,  faepius  licet  tentatam  ad- 
miferunt.  Dehinc,  praeoccupatione  de  falino  concre- 
mento  plane  ab  efta  co  jefturare  cepi,  quod  plane 
quid  aliud,  fcilicet  mixtum  oleofum,  vel  quafi  red- 
nofum  volatile  ex  oleo  condenfatum  efle  debeat.  Hoc 
mecum  perpendens,  fub  examen  revoco  varia,  alias 
vere  exiflentia,  mihique  nota  fubjefta,  fi  quod  eorura 
cum  novo  hoc  comparari  queat,  Sc  mox  ob  fimili- 
tudinem  cogitabam  Camphoram.  Sine  mora  igitur  no- 
va qqaidam,  per  quae  me  magis  certum  de  re  fore 
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fperabam,  adornavi,  &  ecce  rei  certus  cram,  fi  quidem 
omnia  qux  raodo  feci  experimenta,  non  alia  quam 
qua2  communis  Camphora  fuppeditar,  Pht;nomena 
exhibuerunt,  unde  tandem,  utpote  veritatis  convic- 
turn,  nullo  plane  dubio  relidlo,  concjudere  me  opor- 
tuit,  corpus  hoc  cryftallifor/ne  aliud  nihil  quam  ve- 
ram  efle  Camphoram,  quje  ab  Orientali  non  nifi  in  eo 
difFerat,  quod  hsgc  Thymum,  ilia  vero  ah'ud  ve^eta- 
bile  redoleat,  quod,  quia  Camphoram  copiofamlfup- 
peditat,  Jiuc  ufque  nullo  alio  quam  arboris  Campho- 
xltcrx  nomine   indigitatum  fuit. 

Ex  his  omnibus  fequentia  mihi  concepi  dogmata 
quae    ulterior!    cujufvis   indagationi,    cum    libertate 
ientiendi,  proponam. 

^  I.  Nomen  hoc  Camphora,  vel  Caphura,  non  fpe- 
ciale,  feu  proprium  eft,  quod  uni  foli  ex  India  veni- 
cnti  Camphors  femper  competat,  fed  pro  general;, 
feu  appellativo  pocius  haberi  debet  (uti  v.  g.  nomen 
falis^  olei,  aquae,  fpiritus,  5cc.)  ita  ut  pro  diftindione 
fpeciei  Camphorse  nomen  illius  vegetabilis  addatur 
ex  quo  parata  eft,  ficuti  raea  Camphora  jure  mcri- 
toque  Camphora  Thymi  dicenda  venit, 

IL  Sub  hoc  nomine  Camphorae  concepta  ceflat 
omnis  controverfia  inter  autores  haclenus  agi- 
tata de  fpecie,  ad  quam  Camphora  pertineat,  fi  qui- 
dem neque  refinis,  neque  falibus  volatilibus,  neque 
oleis  &  fuccis  accenfenda  eft,  multo  minus  ad  gummi 
vci  bitumina  referenda,  quod  cum  his  omnibus  per 
omnia  non  conveniat,  fed  jam  in  hac,  jam  in  alia 
qualitate,  jam  plus,  jam  minus  praecipui,  vel  tamen 
plane  diverfi  quid  habeat. 

I-  Refina  dicinequit,  cjuia,  quod  etiam  jam  Dom* 
Prof.  Hofmannus  adnotavir. 

(a)  Omnes 
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(a)  Omnes  refine  pojl  combujlionemy  cineres^  vel 
aliud  terrei  aliquiJ  relinquunt^  Camphora  e  contra 
plane  nihlU  fi^^  totn  deflagrat  d^  in  auras  avolat. 

(b)  UtdU  refine  in  vafe  claufo  penitus  dh  in  totum 
ehvantur  ab  igne^  feu  JuhVimantury  quod  tamen  cum 
Camphora  fuccedit. 

(c)  KeJinA,  uhi  dentil antur^  phlegma  pr^ibent^  C^ 
oleum ^  partim  etiam  fpiritum  fie  ditlum^  Camphora  ve^ 
ro  horum  nihil. 

(d)  l^ulla  plane  refina  eji^  quA  ad  infiar  Campho* 
ra  in  fpiritu  nitri  folvi  queat. 

(e)  17ec  ulla  datur^  qua.  aque  cito  fSh  in  tanta 
copia  in  fpiritu  x)ini   colliquefcat^  neque 

(f)  Talis^  qua  in  aqua  calida  Camphors  injlar 
avolet. 

2.  Multo  minus  Camphora  fal  volatile  did  po- 
teft,  quia  m  aqua  non  folvitur,  nee  cum  aqua  intime, 
quin  videri  poflii,  roifcetur,  quam  tamen  folutionem 
invifibilem  cunda  (alia  admittere  debcnt  neceffario, 
uti  fupra  jam  commemoratum  eft. 

3.  Qyamvis  autem  Camphora  oleofum  mixtum, 
vel  ex  oleo  condefnatum  corpus  (it,  ideo  tamen  (im- 
pliciter  oleum  vocari  nequit,  seque  ac  alia  mixta  fo- 
lida  oleo  pnegn^^ntia,  fiquidem  olei  nomen  liquidis 
prxcipue,  vel  ad  fummum  tenuiter  unguinofis,  mini« 
me  vero  folidis  Sc  (iccis  fubjedis  tribuitur  5c  conve* 
nit;  neque  ullum  oleum  in  (icca  fubilantia,  ecu 
Camphora,  fubllmari  poteft. 

4.  Succi  nomen  Camphoras  non  convenit,  quia 
fucci  proprie  didi  mixtionem, 

(a)  Vel  gummafanff  qua  in  aqua  facile  totaliter 
liquefcit^ 

(b)rel 
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(b)  Vel  gumnii  rejinofam^  qun  partim  in  aqii$fo , 
partim  in  oleofoy  inflammabili^  fpirituofo  &fimtli  JoU 
vitufj 

(c)  Vel  rejinofam  obtinuerunt^  qui  pojlcriores  refm^t 
propria  dicufitur^  de  quibus  jamjub  nuifiero  i.  diSum 
ejl  quarum  proprietatum  nulla  Camphors  convenit. 
Nam  fi  omnia  ea^  qua  ex  arboribus  aliifque  vegetabili^ 
bus  partim  fponte  proven iunt^  vel  a  natura  C^  folcj 
partim  etiam  per  artem  parantur^  quamvis  in 
tota  plant  a  ejufque  fucco  d^  partibus  aliis  difperfa  €^ 
commixta  fuerintj  fuccos  vac  are  quis  vellet^  quantam 
non  confu/tanem  ineptam  d^  conceptu  impojfibilem  pa* 
reret  in  defcribendis  rerum  effentiis  /  Sic  enim  omnii 
aqu^j  fucci^  gumun^  oleiy  balfami^  refina  fimiliumque 
diverfixas  plane  periret^  verbaque  hac  diJfinSiva  nuU 
lius  plane  ufusforent. 

5 .  Camphoram  etiam  gummi  vel  bitumen  non  efTe, 
ex  prioribus  jam  fatis  apparet,  quicqiud  enim  gum- 
mi  vocatur,  penitus  in  aqua  colliquelcit,  (icuti  bitu- 
inina  maximam  partem  in  ea  folvuntur,  ambo  vero 
fublimationi  refragantur,  quam  Camphora  tamen  ad* 
mittit. 

Cum  igitur  nihil  in  orbe  terrarum  cognitum  fit, 

quod  cum  Camphora  comparari  poflit,    a?quum  etiam 

eft,  ut  fuo  quoque  nomine  (ingulari  dc  fpecifico   in- 

(igniatur,  per  quod,  (i  res  quaedam  dicatur  Camphora, 

flatim  intelligatur,   eam  neque  oleum,  neque  gum« 

mi,   fal  volatile,   refinam,  fpiritum,   neque  bitumen, 

fed  plane  aliam  Si  a  didis  his  diverfam  elFe  materiam, 

mixtum  nempe  ex  ingredientibus,  Camphoram  veram 

conftituentibus,  concinnatum,    indolis  fpecialifiima?. 

Unde  quxflio,  an  fal,  ^el  gummi,  refina,  vel  fuccus 

fit,  xque  inconveniehs  6c  fupervacanea  judicabitur, 

ac  fi  ^uis  ouasrere  velit,   an  fal  (it  oleum,  vel  an 

gummi  fit  Camphora.  III.  Tertium 
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III.  Tertium  dogma,  quod  ex  prioribus  dcduco, 
hoc  eft,  quod  omnis  Camphora  cerium  fuum  fpcciti- 
cum  odorem,  Sk  quidem  oleum  illius  plantar,  ex  qua 
parata  eft,  conftanter  rerineat,  quodque  odor  ifte  line 
deftrudione  totius  Caraphorx  feparan  ab  ea  nequeat. 

IV.  Quarto  confequitur,  quod  experimentum  nof- 
trum  de  Camphora  Thymi  orientalem  Camphorae  fa- 
bricationem-fatis  fuperque  confirmet,  nempe  quod 
deftillando  paretur,  &  acquiratur,  in  quo  negotio 
vix  alia  intercedit  diver  (it  as,  quam  quod  ex  (ic  dicla 
arbore  Camphorifera  ibidem  in  magna  copia  6c  ita 
longeplus  Caniphone  quam  olei  haberi  queat,  cum 
e  contrario  vegetabilia  EuropAorum  plurimum  olei, 
parum  veroCamphoraslargiantun 

V.  Qpintum  dogma  eft,  quod  ccrto  credere  poffi- 
mus,  alias  quoque  plantas  ituropAas^  copiofo  oleo  ef- 
fentiali  prasgnantes^  asque  ac  Thymum,  Camphoram 
daturas  efTe,  quamvis  nuUam  adhuc  viderim,  neque 
pro  ea  elaboranda  juftam  occaftonem  nactus  fuerim, 
vel  otio  abundarim. 

VI.  Tandem  (i  qui  fuerint,  qui  plane  fmgularem 
vel  peculiarem  Camphoras  indolem  dift indie  neque- 
unt  concipere,  &  ex  quibus  denique  conftet,  fcire 
velint,  in  horum  gratiam  pro  mea  quidem  qualicun- 
que  experientia,  amice  mentem  meam  ita  deciarabo^ 
quod  Camphora  fit  (iccum  quid,  album,  pellucidum  dc 
fragile,  valde  acute  olens,  non  folum  in  igne,  fed  etiam 
in  aere  fubcalido  prorfus  volatile  corpus,  quod  ra- 
tione  mixtionis,  ex  copia  principii  inflammabilis  rare- 
facli,  pauca  aquofitate,  &  fumme  attenuata  vel  fubti- 
lifiima  terra,  intime  inter  fe  unitis  conftat. 

I.  Con ftat  Camphora  rarefadlo  Phlogifto,  quia  non 
folum  cito  6c  tenuiter,  imo  etiam  in  aqua  &  nive  ar- 
det,  fed  etiam  cum  aliis  de  eodem  principio  copiofe 

parti- 
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cipantibus  celerrime  unitur,  ex  quibus  fpiritus  vini 
commemoratione^  nitri  vero  fpiritus  meditatione  dig- 
niflimus  eft,  fiquidem  do  poller iore  pauciflima  funt 
cognita. 

2.  Aquofi  aliquid  continet  Canophora,  cum  ali^s 
principium  inflammabile^  licet  copiofius,  iiaminain 
exhibere  non  pofTet. 

3.  Terrain  fubtilem  nemo  negabit,  quia  extra 
hanc  (iccum  corpus   cryftallinum    non  fifteret. 

4.  Aeque  minus  in  dubium  vocabitur,  terram  banc 
fubtiliflimam,  dc  cum  coeteris  intime,  perque  mi* 
nimas,  quas  vel  cogitando  conclpere  pofTumus,  partes 
unitam  effe,  G.  perpendimus,  quod  Campbora  in  folo 
acre,  aliquantulum  tamen  fubcalido  in  tota  mixtura 
fua,  plane  nihil  poft  fe  relinquendp,  avolet. 

Definttio  hasc  per  ea  ipfa,  qux  hadenus  de  Cam* 
phora  Tlmni  diximus,  confirmatur,  confiderando, 
quod  ea  (olummodo  ex  fubtili  oleo  elTentiali  ortum 
duxerit,  in  quo  oleo  itidem  non  alia,  quam  fupe* 
rius  dida  tria  conftituentia,  phlogifton,  aqua  &C  ter« 
ra  demonftrari  pofTunt,  quamvis  fub  notabili  hoc 
difcrimine,  quod 

1.  Campboras  mixtura  multo  fubtilior  quam  olei, 
quinimo  ((i  ita  loqui  liceat)  quinta  eflentia  dc 
cxtradum  olei  lit. 

2.  Campbora  parum  faltem  aquei  principii  in  fui 
mixturam  recepit,  oleum  vero  intuitu  hujus  ionge 
plus. 

3.  Terra  Camphorae  fumme  attenuata,  &  adeo 
fubtilis  eft,  ut  fponte  fimul  cum  coeteris  conftitu- 
tivis  avolet  in  auras,  cum  contra  terra  olei  multo 
eft  craflior,  id  quod  etiam,  ut  alia  taceam,  in  refti- 
ficatione  vel  cxhalatione  olei  videre  eft,    ubi  primo 

refine 
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refinas  vel  bituminis  infiari  tandem  etiam  craiTiori 
fpecie  apparet. 

Qpod  fupercft,  difllmularc  non  poTura,  hsec  alia- 
que  experimenta  de  Catnphora  fada  dubium  me  ha- 
bere, an  etiam  ullo  alio  quam  de(tiilationis  modo 
C  mphora  acquiratur.  Pr*  coeteris,  de  veritate  fuf- 
peda  mihi  videntur,  quae  de  cclledione  Camphorac 
in  Infula  Borneo  afleruntur ;  dicunt  vero  quod  ibi 
locorum  fponte  Caraphora  inftar  gummi,  vel  relin  c, 
ex  arbore  exfudet,  atque  ita  ab  incolis  colligatur^ 
multo  pretiofior  quam  Japonica,  quoE^que  pras  raritate 
tarn  cara  habeatur,  ut  incolas  iliius  mfula;  nihil  ejus 
concedant  exteris.  Sed  cuoquo  mode  res  cum  hac 
traditione  fefe  habeat,  juitas  tamen  de  ea  dubitandi 
caufas  habeo,  Sc  in  his  potiflimum  Camphors  volati- 
litatem,  naturas  ejus  penitiusinfitam  ^  namque  fi  ex  ar- 
bor ibus  exfudaret,  non  adco  diu  fub  fole  fervidiore, 
uo  terras  iliius  climatis  incalefcunt,  perfifleret,  fed 
at  cito  in  aere  libere  exhalando  fugeret,  idque  tan- 
to  facilius,  quia  cum  exfudaret,  multo  liquidior  ede 
deberet,  nee  confiflentiam  Camphorcie  duriorem  habe- 
re pofTer,  qujB  vero  liquiditas  ad  tanto  celeriorem 
exhalattonem  difponeret,  fi  quidem  per  fe  Camphora 
in  molli  vel  liquida  confiftentia  retineri  plane  non 
poteft  cum  accepto  calore,  &  ubi  coiliquefcit,  mox 
avolat,  qua  de  caufa  etiam  cum  refina  comparari  ne- 
quit.  Qpod  vero  Camphora  nativa,  ad  inftar  dcftil- 
htas^  in  oleo  fuo  deflillato  quafi  foluta  ex  arbore  pro- 
fluat,  Sc  dein  ad  arboris  corticem  Cryftallorum  in  mo- 
dup  concrefcat,  tamo  minus  perfuadeor,  cum  pauca 
vel  nulla  potius  exempla  comperta  fint,  quod  natu- 
ra  dea  defliUata  effcntialia,  aliaque  arte  facta,  inHru- 
mentis  debitis  quippe  deftitura,  produxerit.  Et  pa- 
rum   abeft,    quin  credam  totam  traditionem  de  tali 
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Coliedione  Camphors  non  nili  ex  auditu  coinmemo- 
rari,  &  viros  coereroquin  eruditos  Ten  Rheine, 
Brey7iiuvi^  Hermannum  coeterofque,  aliam  ex  alio 
tranfcripfiilb,  nullum  vero,  quantum  credere  par  eft, 
rem  oculis  in  arbore  ipfa  confpexiffe,  qua;  quidem 
fallacia  in  Hiftoria  natural!  prima  non  roret.  Hlnc 
denique  concludo,  efle  omnino  hanc  fpeciem  Cam- 
phor;e  tarn  raram,  ut  eam  oculis  cernere  nemini  li- 
ceat,  nee  forfan  unquam  contingere  queat. 

C.  Neumaic. 


Ilf.  ObJcrVations  of  the  Dipping  Needle^  made  at 
London,  in  the  !Be^inning  of  the  Year  1723.  !By 
Mr.  George  Graham,  Watchmaker,  F.  R.  5. 

ABOUT  the  Time  I  was  obferving  the  Varia* 
tion  of  the  Horizontal  Needle,  I  made  like- 
wife  fome  Experiments  with  the  Dipping  Needle,  to 
try,  if  the  Dip  and  Vibrations  were  conftant  and 
regular.  The  Needle  I  made  for  this  Purpofe  was 
12  Inches  and  one  Tenth  long,  half  an  Inch  broad  in 
the  Middle, but  not  above  one  lenth  near  theEndsj 
the  Ends  themfelves  being  filed  to  fine  Edges ;  and  in 
Thicknefs  it  was  about  one  Third  of  a  Tenth.  The 
Ends  of  the  Axis,  upon  which  the  Needle  turn'd, 
were  very  fmooth,  and  not  bigger  than  was  neceflfary 
for  the  Support  of  the  Needle,  which  weighed  nine 
Pennyweights  twenty  one  Grains,  or  about  half  an 
Ounce  Troy.  The  Ends  of  the  Axis  were  placed 
upon  the  Edges  of  two  thin  Plates  of  Steel,  that  were 
hard  and  well  poliih*d,  and  parallel  to  the  Horizon, 
that  the  Needle,  when  vibrating,  might  roll,  and 
lot  Hide  upon  the  Edges  of  the  Plates,  to  avoid  the 

Fridion 


Fridion  they  would  have  been  fubjed  to,  by  moving 
in  Holes.  A  Brafs  Semicircle  was  provided^  and 
from  the  loweft  Point  graduated  each  Way,  and  a  few 
of  the  Degrees,  about  that  Part  of  it  which  anfwer'd 
to  the  Dip,  were  divided  into  fix  equal  Parts.  By 
the  Help  of  Screws,  the  Semicircle  could  be  brought 
to  a  due  Situation  •,  and  by  two  fpirit  Levels,  placed 
at  right  Angles  to  each  other,  any  Ch  nge  of  Situation 
was  eafily  perceiv'd,  and  by  the  Screws  it  could  be 
readily  reftor'd  to  its  former  Pofition  j  all  was  inclosed 
with  Giafs  to  fecure  the  Needle  from  being  difturb'd 
by  rhe  Motion  of  the  Air.  1  muft  here  take  Notice 
of  the  great  Difficulty  there  is  of  pcifing  the  Needle 
fo  exaftly,  before  it  is  touch'd  with  the  Loadilone, 
as  to  take  any  Pofition  indifferently  :  for,  when  it  is 
pretty  near  the  Truth,  it  is  extremely  troubiefome  to 
place  it  at  reft  in  the  Pofition  defir'd,  in  order  to  try 
which  Way  it  U  inclin'd  to  move.  I  cannot  b  done 
in  the  open  Airj  for  the  leaft  Motion  of  it  will  difturb 
the  Needle,  and  when  it  is  ihut  up,  ic  is  no  ^afy 
Matter  to  fettle  it  in  the  Place  intended.  And  that 
there  willbeaf  nfible  Difference  of  the  Dip,  upon 
fhifting  the  Sides  of  the  Needle,  whatever  Pains  be 
takrn  to  prevent  it,  I  am  fully  fatisfied  from  the  fol- 
lowing  Experiments. 

March  20^  172a. 
EXPERIMENT    L 

I  Touch'd  both  Sides  of  that  End  of  the  Needle^ 
which  I  defign'd  to  point  South,  upon  the  North- 
pole  of  a  fmall  Terrella  j  after  which  I  caufed  it  to  vi- 
brate  in  an  Arch  of  ten  Degrees,  and  counted  the 
Time  by  a  Pendulum  Clock,  (hewing  Seconds,  till 
tlie  Needle  had  performed  50  Vibrations, 
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It  perform'd  the  firft  3  $  Vibrations  ia    a     58 
The  next  35  Vibrations  in  a    a/ 

The  f o  in  5    35 

Which  gives  for  each  Vibration  at  a  Medium      6,  % 
The  Needle  dipp'd  73®     15' 

EXPERIMENT    11. 

Then  I  fhifted  the  Needle  fo  as  that  Side,  which 
before  refpefted  the  Eaft,  was  now  turn'd  Weft,  and 
caufing  it  to  vibrate  in  the  fame  Arch,  as  before,  it 
perform'd 

The  firft  35  Vibrations  in 
The  next  3$  in 

The  50  Vibrations  in 
That  is,  each  Vibration  in 
The  Dip 

EXPERIMENT  III. 

I  now  touch*d  the  fame  End  of  the  Needle,  ^ 
fecond  Time,  on  both  Sides,  upon  the  fame  Stone* 
and  fufFering  it  to  vibrate,  as  before 

It  perform'd  35  Vibrations  in  a'    49" 

That  is,  one  Vibration  in  6, 76 

The  Dip  73^    ao' 


1       1; 
a    49 

a    39 

73° 

5    a8 
6,56 

50' 

EXPE. 
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EXPERIMENT  IV. 

The  Needle  was  now  (hiftcd,  and  ftood  as  in  the 
fecond  ^cperiment. 

It  performed  as  Vibrationyin  a'    4]" 

That  is,  one  Vibration  in  o,44 

Dip  ^^      45' 

EXPERIMENT   V. 

The  fame  End  of  the  Needle  being  now  touched 
twice  on  each  Side,  with  the  Loadftone  prefented  by 
Right  Honourable  the  Lord  faijiey  to  the  Royal 
Society,  in  the  Armour, 

It  perform'd  the  firft  a  5  Vibratibhs  in        158 
The  next  a  5  in  '    4^ 


50  Vibrations  in  3    44 

That  is,  each  Vibration  in  4)  48 

The  Dip  73*    55' 

EXPERIMENT  VI. 

The  Needle  being  turn*d,  and  (landing  as  in  the 
fecond  and  fourth  Experiments,  it  perform'd 

The  firft  a$  Vibrations  in  a    00 

The  next  as  in  »     57 

The  50  Vibrations  in  3     57 

That  is,  each  Vibration  in  4)  74 

The  Dip  74**    i^^ 
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ETC  PERI  MEN  T  VIT. 

I  now  touched  tlie  Needle  at  botli  Ends  witli  the 
fame  Stone,  with  which  it  was  touchVi  in  tlie  iifth 
Ex|ieritnent,  after  which  it  perform'd 

i  II 

The  firft  1$  Vibrations  in  x    3S 

The  next  3j  in  >     34 

The  50  in  3      9 

Tint  i«,  each  Vibntjon  ia  3, 78 


'Hie  Dip  Kpeat«d  witli  the  J 
Needle  taken  off  and  replaced!'^ 
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t^on  fliifting  the  Needle,  it  performed 

The  firfl  35  Vibrations  in  133 

Tlie  next  ^5  in  i     34 

The  50  in  3      7 

The  Dip  74«    ay 

Tlic  Dip  repeated  74      30— 

N  B.  The  Needle  had  the  fame  Side  to  the  EaJ}  in  the 
firfly  thirds  fifths  and  feventb  Experimnts  -5  avJ 
had  that  Side  turned  1VeJlz:;ard  in  the  fccond,  fourth^ 
fixthy  and  eighth  :^  and  I  began  to  count  tbeVihra- 
tions^  when  I  obferv^d  it  to  vibrate  jnft  10  ©t'- 
greets  as  near  as  I  ecu  id  gttefs.  All  thefe.  Eo^eri- 
fnents  were  made  with  fufficient  Care  in  every  Par- 
ticular^ excepting  the  jQ^iantitj^  of  the  2)//,  "u/hicb^ 

requires  the  Divifions  of  the  Semicircle  to  be  very 
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equal,  and  the  ^otb  Degree  te  be  perptndicu^ 
larly  under  the  Axis  of  the  Needle  \  this  laft 
I  found  was  a  little  faulty^  the  Dip  iieing  in 
Reality  greater  than  the  Semicircle  Jbewed  it. 
After  I  had  reSified  this  Error^  and  new  toucVd 
the  Needle^  upon  that  Part  oftheArtnour  to  vfhich 
Iron  is  applied^  when  it  is  to  be  lifted  by  the 
Stone ^  it  perfofnCd  the  fame  dumber  of  Vibra- 
tions in  lefs  Time  than  in  any  of  the  former 
Trials.  I  now  determined  to  obferve^  for  fotne 
Space  of  Time^  bath  the  Dip  and  Vibrations^  with^ 
out  frejb  touching  the  Needle. 

The  Obfervations  follow^  h  ^hich  it  appears  there 
is  a  very  conftderable  Dijfere^ce^  both  in  the  Quanti- 
ty of  the  Dip^  and  in  the  J^cinefs  ofthe  Vi^ 
orations. 

N.B.  In  all  thefe  Experiments^  the  Needle  was  placed^ 
fo  as  to  vtirate  exaBly  in  the  Fhne  of  the  Mag- 
netick  Meridian  ^  and  fufficiently  dijiant  from  all 
Iron  that  could  affeEl  itj  as  far  as  I  could  per-- 
ceif^j  till  I  had  Occafion  to  put  up  a  very  large 
Iron  Rod  in  the  Room  above  ity  which  immediately 
altered  the  Dip  of  the  Needkj  and  thereby  put  an 
End  to  thefe  Trials. 
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N.B^  The  Mark  +  (ignifies 
fomcthini;  more  than  is  here 
fet  down,  and  —  figniHr $ 
fomething  lefs,  but  the  Dif- 
ference could  fcarce  amounc 
to  more  than  two  Minutes. 
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ions  of  the 
Degrees, 


rung  . 

100  Vibrations  were  perform  d, 

1725  ^     t  \ 

^r/7 1,  about  7=31  J  Afternoon.  \M^%o.        /    u 

I     II  jFirft  50  in  5=11 

Firft  50  in  3=  £  JLaft  50  in  3=  i 

Laft  50  in  a^45  -,,  .    ^ 

The  100  inds=i2 


The  100  in  5  —47.  Dip  74^2:^25^— 


^r/7  !•  in  the  Evening 
Firft  50  in  3^=  3 
Laft  50  in  1^=43 

The  100  in  5'=4^'  D^P  74^=^qM' 

jjJ^r/7  3.  about  4  in  the  Afternoon. 
Firft  50  in  2=5* 
Laft  50  in  2=39 

The  100  in  5  =:3i.  Dip  74~50 


Repeated  the  Needle  being  new 

touch'd. 
Firft  50  in  2=38 
Laft  50  in  2SZ23 

The  100  in  5—  i.  Dip  74^35 


Repeated  again  about  an  Hour  after 
Firft  50  in  2  =  3^ 
Laft  50  in  2  =^20 

The  ICO  in4-=ij8.  Dip  74=230+ 


Repeated  about  an  Hour  after. 
Firft  50  in  2=53 
Laft  50  in  2=35 

The  100  in  5=28.  Dip  74^50+ 

Jlfril  4.  about  1 1  =-2  5  in  the  Mom* 

Firft  50  in  2—54 
Laft  50  in  2-:r3o 

The  100  in  5=24.  Dip  74^50+ 


^pril  28.  about  5  =1  j  Afternoon. 
Firft  50  in  2=48 
Laft  50  in  2=1^ 

The  100  in  5s  4-  I^^P  74s58 

Repeated 
Firft  50  in  2=:47 
Laft  50  in  2=i5 

The  100  in  5=  3.  Dip  74=58 


May  21.  about  Noon 
FiVft  50  in  2=1:41 
Laft  50  in  2=:28 

The  100  in  5=  9.  Dip  74=30 


May  23.  about  I2=r45 
Firft  50  in  28840 
Laft  50  in  »:=r27 

The  100  in  5=  7.  Dip  74240 


May  2).  about  3^0 
Firft  50  in  2=241 
Laft  50  in  2  ==30 

The  100  in  5^=1 1.  Dip  74"=40-+i 


May  27.  about  ^s3o  Aftemoop.- 
Firft  50  in  2=41 
Laft  50  in  2^:28 


The  100  in  5^:  9.  Dip  74«s50 
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An   extraordinary  Cafe  in  Surgery^   communicated 
hy  Air.Jofeph  Atkinfon  Senior  y  Surgeon. 

A  Maiden,  about  ao  Years  of  Age,    was  brought  to 
me  about  Cbrijlmas  1733  \   who  had  a  Tumour 
on  the  infidc  of  her  right  Thigh,  extending  from  the 
Groin  to  the  Knee,  which  was  fo  large,  that  I  judg'd 
it  contained  at  leaft  the  Quantity  of  a  Gallon  j  the 
Cutis  was  exceedingly  diflended,  but  of  the  natural 
Colour,  only,  the  capillary  Veins  appeared  varicous, 
and  very  numerous  ^  (he  had  alfo  a  large  Tumour  on 
the  Buttock  of  the  fame  $ide,  of  the  Bignefs  of  a 
Qpartern  Loaf  \  but  when  the  Tumour  on  the  Thigh 
was  prefTed,  the  Tumour  above  very  much  encreas'd^ 
which  ihewM  a  Communication,  and  prov'd  after* 
warda  fo  to  be;  She  had  alfa another  Tumour  on  her 
right  Side,  ftretching  from  the  left  Side  of  the  Vn^ 
tebr^i  of  the  Back  to  the  Hypocbondriimy  about  the 
Bignefs  of  a  Penny  Loaf,  her  Body  was  very  much 
emaciated,  and  (he  could  hardly  breathe,  and  the  little 
Viduals  fhe  eat  very  diflScultly  paffed  out  of  the  Sto- 
mach.   She  had  haa  the  Menfes  but  twice  or  thrice, 
about  11  Months  before  the  Beginning  of  thofe  Tu- 
mours, and  it  is  to  be  marked,  that  the  Tumour  of  her 
Thigh  bef;an  firft,  and  increafed  to  near  the  Magni^ 
tude  f  firft  faw  it,  before  the  Tumour  of  the  Buttock 
and  Hip  began  *,   after  that,  the  Tumour  of  her  Back 
began,  which,  as  it  increased,  brought  on  great  Diffi- 
culty in  Breathing.    She  had  been  with  feveral  other 
Per(ons,  who  advifed  againft  opening  the  Tumour  of 
her  Thigh,   moft  of  them  being  of  the  Opinion  it 
was  from  Bloody  and  that  her  Cafe  was  incurable :  I 

confels^ 


confefs,  I  was  of  a  contrary  Opinion  j  but  being  told 
what  fo  many  others  had  faid,  I  declined  meddling 
with  it  at  that  Time,  though  her  Parents  and  herfelt 
were  willing  to  it:  At  this  Time  I  difmifTed  hcr^  faying, 
that,  if  flic  liv'd,  a  little  Time  wouM  difcover  more  of 
her  Cafe.  About  two  Months  after  I  was  defired  to 
vifit  her  again,  which  I  did,  but  the  Tumours  were 
fo  roonftroufly  increafed,  and  her  Body  (o  wafted, 
that  I  wonderM  (he  could  live  under  fuch  Circum* 
ftances  j  the  Tumour  of  the  Thigh  was  every  Way 
yielding  to  the  Preffure  of  the  Finger,  nor  was  there 
the  leaft  Hardnefs  about  the  Extremities  of  it,  fo  that 
it  might  be  eaGly  miftaken  for  an  Aneurifma^  had  it 
not  wanted  the  grand  Charafteriftick,Pulfation^  which 
fome  fay,  is  not  to  be  felt  when  thofe  are  very  large, 
the  Middle  of  this  then  look'd  a  little  red,  and  (liin* 
ing,  and  feem'd  to  point  a  little  \  I  told  them  I  be- 
lieved it  would  break  with  a  fmall  Orifice,  and  (hew 
what  was  contained,  willing  them  to  notify  it  to  me 
if  fuch  a  Thing  happened:  Three  Days  after  they  call'd 
me  in  hafte  to  this  Patient,  faying,  the  Swelling  of 
her  Thigh  was  broke*,  when  I  came,  I  found  there 
had  been  difcharg'd  a  fmall  Quantity  of  matterifli 
Subftance,  much  like  what  is  contained  in  a  Mc/iceris^ 
but  the  Opening  was  fo  fmall  or  clofed,  that  I  could 
not  enter  my  Probe ;  however,  though  flie  feem'd 
to  me  (and  to  Mn  W/rlly  an  Apothecary  then 
prefent)  to  be  ready  to  expire,  yet,  at  the  De- 
lire  of  her  Parent?,  I  open'd  this  Tumour  with  my 
Launcet,  making  an  Incifion  about  an  Inch  and 
an  half  long,  through  which  poured  three  E'int 
Hafons  full  of  Matter,  bcfides  fevcral  fmaller,  which 
together  contained  about  five  Quarts,  it  was  vt-y  foe- 
tid and  bloody  towards  the  latter  End  of  thi'^  Dif- 
charge  ;  upon  this,  the  Tumour  wholly  fubfided,  in- 
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fomuch  that  the  Thigh  inftantly  became  a^  fmall  as 
the  other  i  I  put  my  Finger  into  the  Wound,  and 
found  the  Fafcia  lata  quite  confum'd,  the  Mufcles  lay 
all  loofe,  fo  that  1  fairly  touched  the  Thigh-Bone  be- 
tween  them,  as  I  would. 

But  I  fliould  acquaint  you,  that,  immediately  upon 
the  Difcharge  of  this  Humour,  the  Tumour  on  the 
Buttock  was  confiderably  abated,  but  there  followed 
about  two  or  three  Spoonfuls  of  florid  Blood ;  J  drefs'd 
it  up  for  this  Time  with  a  proper  Digeftive,  and  a 
fuitable  Bandage  -,  the  Day  following  I  vifited  her 
again,  and  found  (he  had  uept  pretty  well,  and  was 
much  refrefli'd,  and  not  the  leafl:  Faint nefs  had  at« 
tended  her,  during  my  Abfence,  which  (hews  the  ima- 
ginary Sjnocopey  that  is  feared  to  follow  fuch.  Evacu- 
ations, to  be  groundlefs^  the  Day  following,  tak- 
ing off  my  Dreilings,  1  found  the  Limb,  in  its  Figure, 
bigger  than  the  other  ^  at  the  third  Drefling  there 
appeared  a  fmall  hard  Swelling  a  little  below  the 
Orifice,  which  was  made  by  fome  grumous  Blood 
that  lay  there,  which  1  turn'd  out  with  my  Finger, 
in  Quantity  about  four  Ounces^  this  was  followed 
by  a  florid  Blood,  which  much  furprifed  me  ^  I  then 
judg'd  this  proceeded  from  fome  Hypogallrick  Veflcl 
that  fupplied  this  Tumour,  and  I  deipair'd  of  Sue- 
cefs,  unlefs  I  could  meet  with  this  Spring  ;  fo,  in  or- 
der  to  it,  I  laid  open  the  Sinew.^  to  the  Groin,  and, 
though  I  could  not  difcover  the  VefTel,  yet  I  fo  fuc- 
cefsfully  applied  my  Aftringent,  that  from  that 
Time  it  bled  no  more  ^  however,  there  was,  for  a 
Week,  a  great  Flowing  of  a  ferous  Matter,  whicli 
wholly  funk  the  Tumour  of  the  Buttock  and  Hip, 
and,  by  boul  ftering  and  comprefling  with  fuitable  Ban- 
dage, the  fo  long  feparated  Cutis  clos'd     with  the 
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Mufcles,  and  all  Things,  in  about  a  Fortnight  fecm*d 
to  be  in  a  fah:  Way  of  healing,  yet,  it  was  near  three 
Month<2,  before  this  Cure  was  compleated. 

But  ftiil  (that  is,  a  Fortnight  after  the  Opening  of 
the  Thigh)  the  Tumour  on  her  Back  continued,  and 
£he  much  ftraitened  for  Breath  ^  faying,  if  that  was 
opened,  flie  (bould  be  prefentlv  relieved  ^  this  Tumour 
I  then  openM  (which  was,  I  (aid,  as  big  as  a  Penny 
white  Loaf,  and  there  iiTued  out  about  two  Quarts 
of  Matter,  or  rather  more :  I  was  again  greatly  fur- 
prifed  that  fuch  a  Qjiantity^  fo  much  more  than 
what  poiTibly  this  vifible  Tumour  could  contain, 
fiiould  run  out  of  this  Orifice  ^  I  enter*d  my  Probe, 
and  found  it  penetrate  into  the  (}avity  of  the  Thorax, 
between  the  fecond  and  third  fourious  Rib,  reckon-' 
ing  from  beneath,  on  which  me  refpired  with  all 
Freedom,  but  there  was  a  Halitus  at  this  Wound  \  I 
continued  to  drefs  this  and  believe,  before  this  tend- 
ed  towards  Healing,  not  lefs  (at  Times)  than  a  Gal- 
lon, or  rather  five  Qjiarts  of  Matter,  was  difcharg*d  j 
but,  when  I  thought  all  was  over,  it  filled  again,  the 
external  Tumour  became  almoft  as  big  as  before, 
and  her  Breathing  as  difficult  as  ever,  fo  that  I  now 
thought  all  my  Labour  had  been  in  vain;  yet  I  opened 
it  again  with  a  larger  Orifice,  and  from  that  Time 
dreflcd  it  fuccefsfully,  to  the  perfeft  Healing  \  the 
Menfes  are  returned,  the  Patient  continuing  well  to 
this  Day,  and  in  a  good  State  of  Health .  This  Patient 
has  been  viewed  by  Mr.  Jobi^  Douglaji^  and  he  has 
had  an  ample  Account  of  this  Affair. 
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V.  An  Experiment  to  illujirate  what  has  been  faii 
in  the  Wlofophtcal  TranfaElions^  ^^.  386, 
387,  388,  concerning  the  Figure  of  the  Earth, 
by  the  ^ev.  J.  T.  Defaguliers,  L.L.D.F,R.S. 

UP O N  an  Axis  of  Iron,  that  cou'd  be  made  to 
turn  fwiftly  (by  means  of  a  Wheel,  whofe 
String  went  round  a  rulley  fix'd  to  the  faid  Axis)  I 
ilipp'd  on  two  Iron  Hoops,  whofe  Planes  interfeded 
at  right  Angles,  reprefenting  two  Colures,  which,  be- 
ing of  a  fpring  Temper,  fprung  in  fuch  Manner  as  to 
be  34  Part  longer  in  that  Diameter  that  coincided  with 
the  Axis,  than  in  their  ^Equatorial  Diameter  j  this  Pro- 
portion being   the  fame  that  Mr.  Cajffmi  fuppofes  to 
be  between  the  Axis  and  ^Equatorial  Diameter  of  the 
Earths    Two  circular  Plates;  to  which  the  faid  Hoops 
were  riveted,    had  fquare  Holes,   thro'  which  the 
Axis  pafs'd,  fo  that  the  two   Poles  of  the  oblong 
Spheroid,  which  the  Hoops  defcribe  in  their  Revolu- 
tion, might  approach  together  in  fuch  Manner,  as  to 
let  them  put  on  the  Form  of  a  true  Sphere,  when,  by 
the  Whirling,  the  Equatorial  Diameter  of  the  Ma- 
chine fweird  and  ovcr.power'd  the  Elafticity  of  the 
Hoops.    A  greater  Degree  of  Swiftnefs  turned  the 
Sphere  into  an  oblate  Spheroid  of  Sir  Ifaac  Newton^s 
Figure.  A  Velocity  ftill  greater  makes  the  Difpropor- 
tion  of  the  Diameters,  fuch  as  thofeof^^n^ir^r  ^  and 
dill  the  Equatorial  Diameter  encreafes  with  the  cen- 
trifugal Force. 

Another  Hoop  with  a  Catch,  reprefenting  the  iEqua* 
tor,  (hews  (in  the  Experiment)  the  Increafe  of  the 
iEquatorial  Circumference,  and  an  Index  applied  to 
the  Frame,  fhews  the  Increafe  of  the  Diameter. 
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As  foon  as  the  Revolution  of  the  Machme  ceafes, 
the  Colures,  Meridians  or  Hoops  return  to  their  El- 
liptical Figure,  whofe  longeft  Diameter  is  the  Axis 
of  Revolution. 

If  the  Force,  by  which  the  Hoops  endeavour  to 
keep  their  Figure,  oe  confider'd,  as  the  Gravity  that 
keeps  together  the  Parts  of  the  Earth ;  from  this  Ex- 
periment compared  with  what  has  been  laid  in  the 
Tranllations  above-mention'd,  it  will  appear  that  the 
Earth  cannot  preferve  its  Figure,  unlefs  it  be  an  oblate 
Spheroid. 

VI.  Some  Experiments   concerning  the  Cbheflon 

of  Lead,  iy  the  fame. 

HA  V  I N  G,  on  Tburfdajr  the  i^tb  of  jfpril  laft, 
made  mention  of  fome  Experiments,  concerning 
the  Cohefion  of  two  Balls  of  Lead,  applied  together  in 
a  fmall  Part  of  their  Sur£ice  (fo  as  to  require  a  Weight 
far  greater  than  what  will  overcome  the  PrefTure  of 
the  Atmofphere,  tofeparate  them)  made  by  Mr.  Trie'' 
vail,  at  Newcajlle,  and  at  EJinhurfb  ^  1  made  the  fol- 
lowing Experiment  to  the  fame  Purpofe,  before  the 
Riyal  Society, 

I  took  the  Leaden  Balls  A  and  B  {Fig.  i.)  the  firft 
weighing  one  Pound,  and  the  other  two  Pounds  j 
and  having  from  each  of  them  cut  off  a  Segment  of 
about  i  Inch  in  Diameter,  I  prefe'd  them  together 
with  my  Hand,  with  a  little  Twift,  to  bring  the  flat 
Pans  to  touch  as  well  as  I  cou'd.  The  Balls  iluck  fo 
faft,  that  when  the  Hand  H,  by  means  of  a  String,  fuf- 
tain'd  the  upper  Ball  A,  the  lower  one  B  (by  reafon 
of  its  Contad  at  C)  was  fuftain'd,  tho'  loaded  with  the 
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Scale  S,  and  Weights  E,  which  amounted  to  i6 
Pounds.  A  little  raorc  Weight  added  feparated  them, 
and,  upon  viewing  the  touching  Surfaces^  it  appeared 
that  they  did  not  exceed  a  Circle  of  rs  Inch  Diame^ 
ter ;  but  this  Surface  can  hardly  be  ineafurM  cxadly, 
on  account  of  its  Irregularity.  '  The  Experiment  was 
repeated  fe vera!  Times,  and  the  Cohefion  of  the  Balls 
was  different  every  Time. 

On  ThurfJay  the  6th  of  this  Month,  I  naade  the 
Experiment  another  Way,  at  the  Meeting  of  the  So^ 
ciety,  and  juft  after  their  Rifing,  before  feveral  of  the 
Members. 

On  the  upper  Pin  or  Bar  of  the  Wooden  Frame 
D  ^/l  H,  I  fufpended  the  Steelyard  E  F,  whofe  Hook 
held  up  a  leaden  Ball  A  of  two  Inches  in  Diameter, 
having  an  Hole  thro'  it,  at  A,  to  receive  a  String  \  the 
lower  Ball  B  equal  to,  and  preparM  in  the  fame  Man* 
ner  as  the  firfl,  received  the  Pin  O  o  thro'  its  String, 
fo  that  G,  the  Weiglit  of  the  Steelyard,  was  made  Ufe 
of  to  feparatethe  Balls,  which  happened  when  it  was 
applied  at  the  Number  20,  in  the  firfl  Experiment  5 
but,  in  the  three  following  Experiments,  the  Balls  were 
not  feparated  till  the  Weight  was  remov'd  to  the  Num- 
bers 2  J,  37,  and  45,  cxprefling  Pounds  on  the  Steel* 
yard. 

Laftly,  the  Balls  being  applied  together  as  before, 
flill  cleaning  the  Surface  of  Contaft  with  my  Knife, 
and  never  making  a  Contact  fenfibly  greater  than 
what  I  mentioned  before;  the  Weight  G  rcmov'd 
quite  to  the  End  F,  where  itweigh'd  47  Pounds, 
was  not  able  to  feparate  the  Balls,  10  that  I  was  ob- 
liged to  make  Ufe  of  another  Steelyard  \  but  as  I  in- 
tended to  begin  my  Trials  with  the  Weight,  at  the 
Number  47  upon  this  la(t  Steelyard,  by  Miftake,  I  ap- 
plied a  wrong  Weight  inftead  of  G,  which,  being  of 
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7  Pounds,  inftcad  of  4,  feparatcd  the  Balls.  Having 
found  the  right  Weight  afterwards,  I  made  fcveral 
1  rials,  but  cou'd  not  again  bring  the  Force  of  the 
Contad  to  be  equal  to  47  Pounds.  How  much  great- 
er than  47  Pounds  the  Force  of  the  Contaft  was  in 
the  5th  Experiment,  I  cou'd  not  determine,  by  reafon 
of  the  above-mention'd  Accident  j  but  the  Surface 
was  much  as  before,  I  Ihall  make  fome  more  Experi- 
ments of  this  Kind,  and  if  lean  come  to  any  Certain- 
ty in  the  Meafure  of  the  touching  Surfaces,  and  ut- 
moft  Force  of  the  Cohefion  ;  I  will  communicate  the 
fame,  and  repeat  them  before  the  Society. 


VII.  ExtraEl  of  feVeral  Letters  and  Certificates 
Jent  to  his  Majefty  the  I^hig  of  Great  Britain, 
concerning  a  Very  particular  Nacvus  Maternus, 
or  Mole.  Communicated  by  Dr.  Sceigertahl,  (PJ^j. 
Jician  to  his  Majejljy  F.  R.  S. 

J  ERE  M  IAS  Rudolph  vonWalthaufen,  a  Captain 
of  the  Garrifon  at  Dameberg,  near  Lunebourg^ 
was  born  OHober  24,  1680,  w.th  a  very  fingular 
Mole  upon  his  right  Arm,  Shoulder,  and  Hind-part 
of  his  Side,  not  unlike  the  Branch  of  a  Vine,  wiih 
its  Leaves  and  Grapes,  It  hath  been  affirmed  and 
attefted  both  by  the  Deceased  himfelf,  and  feveral  of 
his  Relations  and  Friends,  that  his  Mother,  when 
big  with  Child,  had  an  earned  Defire  for  Grapes, 
and  impatient  to  ftay,  till  they  were  full  ripe,  went 
down  into  the  Garden  to  pull  off  fome  of  thofe  un- 
ripe j  whereupon  it  happened,  that  a  whole  Branch 
with  its  Leaves  and  Grapes  fuddenly  fell  down  upon 
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her  right  Arm,  which  Accident  much  frightened  her. 
Some  rimeafiCr  (he  was  brought  to  Bed,  and  the  Child 
was  obfervd  to  have  feveral  reddilh  or  bluilh  Spots, 
beginning  frora  behind  his  Shoulder,  and  from  thence 
running  over  the  fame,  down  the  right  Arm  to  the 
Fingers.  Tht  Captain's  whole  right  bide  was  bigger 
than  the  Left  by  an  Inch  and  upwards,  and  fo  con- 
tinu'd  to  his  Death.  1  he  Veins  ot  the  rig  ^t  Arm 
v/ere  much  raised,  lying  almoft  immediately  under 
the  Cuttcula,  which  made  them  very  confpicuous, 
they  were,  befides,  very  much  diftended,  chiefly  be- 
tween the  Elbow  and  Hand,  where  ihey  were  almort 
as  big  as  a  Man's  Thumb.  On  the  Infide  of  the  fore 
Finger  the  Vein  was  extended  into  a  fmall  Tumour, 
ofareddiQi,  or  purple  blue  Colour,  about  the  big- 
nefs  of  a  Nutmeg,  corrugated  with  fome  lenticular 
Protuberances,  which  made  it  in  fome  meafure  refem- 
ble  a  Grape.  The  like  Tumours,  but  not  fo  big, 
were  obferv'd  in  feveral  other  Parts  of  tlie  Arm,  in 
the  Spring  Time;  and  as  they  thought,  when  the  Sap 
began  to  enter  the  Vines,  as  alio  when  the  Vines 
flower 'd,  and  in  jiutumny  when  the  Wine  was  fer- 
menting, the  Captain  was  taken  ill  with  violent  and 
itching  Pains  in  the  affefted  Arm  for  fome  Days. 
The  whole  right  Side  then  fwell'd  more  than  u^ual, 
and  the  Veins  and  Tumours  above-mcntion'd  were  fo 
diftended  with  Blcod,  that  at  laft,  a  ferous  Matter 
was  forc'd  out  of  the  Pores  of  the  faid  Tumours, 
which  as  it  gave  the  Patient  fome  Relief,  fo  he  pro- 
moted it^  by  fcraping  the  Tumours  with  the  Edge  of 
z  Penknife.  If  the  Captain  held  up  his  afFeded  Arm, 
the  Runningof  the  Blood  backwards  in  the  diftended 
Veins  was  very  vifible.  If  he  held  his  Arm  down 
a^ain,  the  Blood  returned  with  fome  Noife,  and  fen* 
fioly  fiird  up  again  the  Veflcls,   whicli  by  the  pre- 
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ceding  Adion  had  been  emptied.  For  this  Reafonf 
the  Captain,  when  he  was  a  Bed,  was  oblig'd  to  lay 
his  Arm  upwards.  In  February  laft,  the  Captain  was 
again  taken  ill  with  violent  Pains,  and  a  ftrong  fen* 
fible  Pufliing  of  the  Blood  into  the  afFeded  Arm^  for 
both  which,  they  being  not  only  more  violent,  but 
continuing  longer  than  ufual,  he  was  advised  to  be  let 
Blood  on  his  left  Arm;  as  this  did  not  immediately 
relieve  him,  they  applied  at  his  DeGre  externally 
Epitbemata  of  Plants  boil'd  in  Wine  ;  this  easM  his 
Pains,  and  made  him  fomewhat  more  quiet,  fo  that 
he  could  walk  about  the  Houfe,  but  he  neverthelefs 
continued  reftlefs  for  fome  Days,  and  was  on  Saturday 
the  17th  of  February^  S.  N.  early  in  the  Morning,  feiz'd 
with  a  violent  Oppreflion  of  his  Bread,  which  in  a 
few  Minutes  made  an  End  of  his  Life.  Ihe  Surgeon, 
then  prefent,  did  not  bleed  him,  but  gave  him  only 
fome  Spoonfuls  of  a  (Irong  Cordial  Mixmre,  whicn 
he  juft  happened  to  have  about  him,  and  of  which 
the  Patient,  with  much  Difficulty,  could  fwallow  but 
a  fmall  Part.  He  was,  when  he  died,  44  Ycars^ 
3  Months,  and  34  Days  old  j  he  was  other  ways  a 
ftrong  robuft  Man,  much  given  to  Fatigue,  and  dif- 
charg'd  with  great  Bravery  all  the  Duties  of  a  good 
Soldier,  as  appeared  by  his  Conduft  throughout  the 
kft  War. 


VIJI.  An 
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VIII.  An  Jccount  of  a  Booi^  entitled^  Hiftoria 
Caleftis  Bricannica,  cribus  Voluminibus 
contcnta,  Authore  Joanne  Flamfteedio  Af. 
tronomo  Regio. 

THE  firft  Volume  contains  the  Obfervations  of 
Mr,  Willimn  Gafcoigne  (the  tirii  Inventor  of 
the  Way  of  meafuring  Angles  in  a  Teiefcope,  by  the 
help  of  Screws  i  and  the  firft  that  applied  Teiefcopi- 
cal  Sights  tb  Aftronomical  Inftrumenis)  taken  at  Mid- 
dhton^  near  Leeds^  in  TorkjJme^  betwixt  the  Years 
1698  and  1643,  excerpted  from  hisLeters  to  Mr. 
Crabtree  j  with  fomc  of  Mr.  Crabtree'%  Obfervations 
of  the  fame  Years  \  as  alfo  Obfervations  of  the  Sun's 
and  Moon's  Diameters^  Configurations  and  Elonga- 
tions of  Jupiter's  Satellites  from  him,  fmall  Diftances 
of  fixed  Stars,  wuh  Appulfesof  the  Moon  and  Pla- 
nets to  them,  obfetv'd  with  a  Teiefcope  and  Micro- 
meter at  Berby^  by  Mr.  Flamjieed^  betwixt  the 
Years  1670  and  1675  j  with  the  larger  intermutual 
Diftances  of  fixed  Stars,  and  of  the  Planets  from 
them  i  Eclipfes  of  the  Sun,  Moon,  and  Jupiter  s  Sa- 
tellites, Spots  on  the  Sun,  Comets  and  Refradions, 
taken  with  a  Sextant  of  near  feven  Foot  Radius^  a 
voluble  Quadrant,  and  the  above  mentioned  inftru- 
menis,  betwixt  the  Years  1675  and  1689,  ^^  his  Ma- 
jefty's  Obfervatory,  rank*d  under  proper  Heads, 
with  the  Places  of  the  Moon^  Saturn  Jupiter  Marsj 
Venus  and  Mercury^  deduced  from  the  Obfervations, 
and  alfo  neceffary  Tabks  to  be  us'd  with  them. 

The  fecond  Volume  contain^  his  Obfervations 
(made  with  a  mural  Arch  of  near  feven  Foot  Radius^ 
and   14c  Decrees  on  the  Limb)  of  the  meridional 
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Zenith  Diftances  of  the  fix'd  Stars,  Sun,  Moon,  and 
other  Planets,  with  the  Time  of  their  Tranfits  over 
the  Meridian,  together  with  Obfervations  of  the 
Sun  s  and  Moon's  Diaraetcrs,  Eciipfes  of  the  Sun, 
Mo  )n,  End  Jnpiter*s  Satellite-,  Variations  of  tlic 
Compafs  from    1689  to  the  End  of  the  Year  17;  u. 

Tables  (hewing  to  render  the  Calculation  of  tlie 
Stars  and  Planets  Places,  from  the  Obfervations,  e^fy 
and  expeditious^  to  which  are  added  the  Places  of  the 
Moon,  (at  the  Oppofitions,  Quadratures,  and  on  her 
Limits,  &c.)  and  the  Places  of  Saturn^  Jupiter^ 
MarSy  Venus  and  Mercury^  derived  from  the  above- 
mentioned  Obfervations. 

The  third  Volume  contains  a  Catalogue  of  the 
right  Afcenfions.  Diftances  from  the  Pole,  Longi- 
tudes, and  Magnitudes  of  near  3000  fixed  Stars,  with 
Variations  of  their  right  Afcenfions  and  Diflances 
from  the  Pole,  whilft  they  change  their  Longitudes 
one  Degree,  whereby  their  right  Afcenfions  and  Dif- 
tances from  the  Pole  may  be  determined  for  200 
Years  paft,  or  to  come,  lufficiently  exaft.  Large 
Tables,  by  which  the  right  Afcenfions,  and  Dif- 
tances from  the  Pole  of  the  Stars  and  Planets,  being 
given^  their  Longitudes  and  Latitudes  may  be  found 
by  Infpedion.  To  this  Volume  is  prefixM  a  very 
large  Preface-,  containing,  an  Account  of  all  the 
Agronomical  Obfervations  made  before  his  oun 
Time,  with  a  Defcription  of  the  Inftruments  made 
Ufe  of*,  as  alfo  an  Account,  of  his  own  Obfervations 
and  Infhuments,  together  with  a  oew  Latin  Verfion 
of  Ptolomys  Catalogue  of  1036  fixed  Stars,  from  the 
Greeks  and  Uhg-beig^s  Places  annexed  on  the  Latin 
Page,  with  the  Corredions  ^  fmall  Catalogues  of  the 
Arabs  J  Tycho  Brakes  of  about  780  fixed  Stars,    in  a 
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proper  Order  j  the  Landtgrave  of  H0jfe'%  of  98^  \  He^ 
velius^s  of  1 534,  in  a  proper  Order.  A  Catalogue  of 
fome  of  the  Southern  fixed  Stars>  not  vifible  in  our 
Hemifphere,  reduc'd  to  right  Afcenfion,  Diftance 
from  the  Pole,  Longitude^  and  Latitude,  with  Vari- 
ations of  r^ht  Afcenfions,  and  Diftances  from  the 
Pole^  calculated  from  Obfervations  made  by  Dr. 
Hallf}^^  at  St.  Helena^  and  Mr.  Plamfteeits  Star's 
Places,  and  fitted  to  the  Year  1726. 
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I.  Vijfertatiuncula  ck  Agno  Vegetahlli  ScythicOy  Bo* 
rametz  Vulgo  diEio.  Au^ore  2)^  Joh.  PhiU 
Breynio,  M.  V.  Dantifc.  %.  S.  S. 

I. 

NO  N  fingendum,  fed  inveniendum,  quid  Natura 
faciat,  aut  ferae.  Aurea  base  verba  utinam  con- 
tinuo  animo  obverfarentur  illorum,  qui  reconditos 
Naturae  thefauros  quxrunt  5c  ejus  arcana  rimantur* 
Hoc  (i  fadura  fuiffet  olim,  certe  Hiftoriam  Natune 
per  fe  ampliilimam,  tot  ac  tantis  non  haberemus  inqui- 
natam  anilibus  fabulis  dc  opinionum  commentis.  Cu* 
jus  rei  exemplum  nobis  inprasfentiarum  pnebet  Ag- 
nus didus  Vegetabilis  Scythicus,  Barbaro  nomine  Ba- 
rametz^  Baromrtsi  vel  Boranetz  inter  Hiflorias  Nat. 
Scriptores  notus. 

IL 

D  E  hoc  Agno  Vcgetabili  imprimis  egerunt  Athana- 
fius  Kirchcrus  in  Opere  dc  Arte  Magnetica,  (a)  qui 
citat  Sigifmundum  L.  B.  ab  Herberftein,  Haytonem 
Armenum,  Surium  &  Jul.  Caef.  Scaligcrum,  Francif- 
cus  Baco  de  Verularaio,  (6)  Fortunius  Licetus,  (c) 
Andreas  Libavius,  (J)  Eufebius  Nierenbergius,  f O 
Adamus  Olearius  (f)  '&  Olaus  Wormius,  (g)  ut  cae- 
tcros,  quos  inter  muiti  Botanici,  qui  eandem  fere  ca- 
nunt  cantiienam,  nunc  taceam. 


(a)  p.  504.  &  505.  {b)  Hiftor.  Natur.  Cent.  7.  N'^.  609.  {c)  de  Spon- 
taneo  Vivcmium  Ortu.  C.  45.  {d)  Hiftoria  Agni  Scythix.  (e)  Hiftor. 
Natural.^.  34«     (/)  de  Itiaere  Perlico.  f.  m.  155.     (j)  Muf./.  190. 
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III. 

H  u  N  c  Julius  Caef.  Scaliger  (h)  titulo  Agni  Scy- 

tliici,   Borametz,   fequentem  in   inodum   defcribit: 

"  Supcriora  ludum  putes,  prout  eft  admirabilis  Tar- 

taricus  frutex.   Tartaroruiii  horda  primaria  Zau- 

olha  eft,  vetuftiflimx  nobilitatis  cotnmendatione.  In 

**  eo  agro  fcrunt  femen  feminis  Mclonis  fimillimura, 

*  fed  minus  oblonguin.  Ex  eo  fatu  pkntara  exire| 
**  quam  Borametz,  id  eft,  agnum  vocant;  Crefcit 
•*  enim  agni  figura  ad  pedum  fere  ternum  altitudi- 
'*  nem  :  quem  pedibus,  ungulis,  auribus,  toto  capite, 
"  prastcrquam  cornibus,  reprasfentat.  Pro  cornibus 
"  pilos  gerit,  fingularis  cornu  fpecie.  Obducitur  co- 
**  rio  tcnuiffimo  :  cujus  detradi  ufus  ad  capitum 
•*  tcgmina  incolis.  Ferunt  internara  pulpam  Gam- 
**  mari  referre  carnes.  Casterum  e  vulnere  quoqi 
**  fanguinem  manare.  Dulcore  eflfe  admirabili.  JRa- 
**  dicem  humo  exertam  furrigere  ad  umbilicum  ufr- 

*  Illud  miraculi  fovet  magnitudinem.  Qyandiu  vici- 
"  nis  obfidetur  herbulis,  tamdiu  vivere,  quafi  agnum 
'*  in  laeto  pafcuo.  Abfuraptis  illis,  tabefcere,  atq- 
"  interire.  Idque  non  folum  vel  cafu,  vel  tradu 
"  temporis,  fed  etiam  cxperiundi  gratia,  fubtraftis, 
**  atq,  ablatis  evenire.  Quin  illud  auget  admiratio- 
•*  nem :  appcti  k  Lupis  earn,  non  item  ab  aliis  beftiis, 

quae  carne  vefcantar.  Hoc  quafi  condimcnturo, 
atqj  intritum,  ad  fabulse,  dc  agni  allufionem.  lHud 
«  fcire  velim ;  Ab  uno  ftipite,  quatuor  diffi^a  crura 
•*  cum  fuis  pedibus  qui  poflint  provenire,  atque  pro- 
"  duci. 

•*  Haec,  quod  non  ignorarem  baud  ingrata  fore  tibi, 
«*  caeterifqi  Philologiae  ftudiofis,  enarravi  partim  k  nobi- 
« lifllmis, 

(A)  c*  Subtilita(% Contra  Catdanum  Exerc.  iti.  Stfl,  i%  St  ;o. 
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*'  liflimis,  partial  ab  exercitatiflimis  in  rerum  Natura 
*'•  viris  non  folum  lefta,  fed  etiam  audita  :  quibus  in- 
"  genii  tui  ampliflima  fpatia  implere  aliqua  tx  parte 
"  pofles.'' 

Pari  ratione  casteri  eum  defcribunt,  vel  potius  ex 
Scaligero  exfcribunt  Authores,  quorum  tamcn  non- 
nulli  in  quibufdam  circumflantiis  variant,  &  Atha- 
nafius  Kircherus  ejufdem  addit,  vel  ut  reflius  dicam, 
fingit  figuram.  Imo  in  nonnuiiis  Rerum  Nat.  Mufasis, 
ut  in  Worraiano,  Swammerdammiano,  &c.  ejus,  uri 
voluQt,  quondam  demonflrabatur  detrada  pellis. 

IV. 

Antonius  Deusingius  (i)  rem  accu- 
ratiori  rationis  trutina  examinans,  fabuJofa  efle,  qua: 
de  Agno  hoc  traduntur.  fubolfecit,  &  ipfum  Julium 
Csef.  Scaligerum,  qui  inter  primos  Authores,  ut  fu- 
pra  didlum,  ejus  meminit,  eum  ut  fabulam  tradallc 
evincere  conatur :  Quemadmodum  &  alii,  minus  ere- 
duli,'eundum  in  dubium  vocarunt. 

V. 

E  T  revera  totam  banc  de  hoc  Agno  Hiftoriam,  fi 
ab  animo  prasjudiciis  vacuo  accurate  examinetur,  fa* 
bulam  fapercj  imo  t^t^  &  Deufingium  refte  judi- 
cafle,  fequentes  evincunt  rationes. 

1^.  Quia  a  nulio  fide  digno  Authore  Agnus  ejuf- 
niodi  Vegetabilis  unquam  vifus.  Quie  enim  Oiaus 
Wormius  (4)  narrat  ex  relatione  D.  Eovaldi  de  Kleifs, 
Eledoris  Brandenburgici  Legati,  (ip(i  fcilicet  in  con- 
finibus  Tartarise  degcnti  a  lartaro  quodam  fui/fe  ob- 
latam  ejufmodi  plantam  exficcatam,  foliis  Tabaci,  cu. 


(i)  De  Agno  Vcgetabili,  quod  c.viat  m  Fa^iculo  ejus  Di.Tcrtatioiumi 
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jus  cauli  adhxrebat  frudus,  agnellum  figura  plane 
refcrens,  magnitudine  pedali,  velicrc  crifpo  tedus) 
fufpeda  fant,  cum  Vir  ille  Nobiliflimus,  ab  aftuto 
quodatn  Tartaro,  ipfi  fucum  faciente  facile  fcduci 
potuit.  Qjiid  vero  de  pellibus,  quae  hoc  nomine  in 
Mufaeis  demonflrantur,  fentiendum  (it,  ex  infra  dicen« 
dis  apparebit. 

a^.  Quia  k  DoftiflT.  &  Rerum  Nat.  Scientiflimo  En- 
gclberto  Kaempfero,  M.  D.  (/)  in  fuppofita  hu'us  Agni 
patria  anxie  licet  qua;(itu%  tamen  nihil  huic  (imile 
inventum  ;  haec  enira  ejus  funt  verba :  *-  Quia  de 
**  exiftcntia  Zoophy ti  graraina  pafcentis,  nullibi  Tar- 
*'  tariae  apud  vulgum,  vel  Botanicae  peritos  extat 
•*  notitia  &  meraoria,  prout  ipfe  ad  rifum  &  naufeam 
•*  exploravi,  ncqj  uJla  res  Boromctz  dida,  praeterqusm 
**  ovinum  pccus  ibidem  poteft  repcriri,  meram  efle, 
^  quicquid  de  hac  planta  proditur,  fidionem  &  fa- 
"  buiara  afferimus.** 

5^.  Denique  quia  tota  de  hoc  Agno  rclatio  fabuia; 
adeo  videtur  (imilis,  ac  ovum  ovo. 

VL 

F  A  B  u  L  iE  autem  hujus  originem  optime  dctexit 
djligentiflimus  Naturae  in  Crientahbus  Regionibus 
Scrutator,  jam  jam  laudatus  Ka?mpferus  loc.  cit.  ubi 
(praemiflis  de  Etymologia  vocis  Borometz,  quod  cor« 
ruptum  ait  ex  Mofcovitico  Boranetz,  Polonice  Ba- 
ranek,  quod  diminutivum  efl  vocis  Baran  Sclavonicse 
originis,  Polonis  Ruflifq^  ovem  fignificantis)  air,  in 
quibufdam  Provinciis  circa  Cafpiura  Mare  effe  quod- 
dam  ovium  genus,  praeter  vulgare  nobis  cognitum, 
quod  ab  eo  in  multis  difcrepat,  imprimis  commenda- 

bile 
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bile  pellium  elegantia,  quas  defcribit,  5c  qua  ratione 
ad  ufus  pro  veftimentis  adornandis  Tartaris  Perfifq^ 
familiares  prseparentur,  doce%  5c  addit :  "  Magnatum 
''  divitumqi  faftura  fupra  vulgi  fortem  amiciri  cupi- 
entem,  puUorum  pelliculas  expetere,  qui  annofis 
raulto  teneriores  &  eo  quidem  cariores,  quo  juniores 
^'  fuerunt  agnelli,  quibus  detradae  funt  ^  horum  enim 
^'  pili  a  pellionibus  cogi  patiuntur  in  fubtiliores  5c 
**  denfiores  cirros,  qui  toti  pelliculas  pretiura  5c  venu* 
**  fhtem  tribuunt.  Inde  fit,  ut  teneritatis  &  lucri 
^^  infidiatores  non  vereantur  ipfam  anticipare,  crudeli 
^^  laniena,  nativiratem,  &  inatribus  uterum  gerentibus, 
•'  dilTedo  ventre  partum  ante  partum  cximere,  folius 
**  gratia  pelliculas  obtinendae.  Hasc  rite  elaborata, 
*'  tarn  dubiam  prorfu*  &  delicatiflimam  teneritatcm 
'^  exhibet,  ut  refeftis  extremitatibus,  vix  agninae  cu- 
^^  tis  retineat  fimilitudinem,  fed  ignaram  credulita- 
^^  tern,  fpecie  quadam  membranae  cucurbitinas  lanugi* 
•^  nofae  poiiit  decipere.  His  fubjungit :.  Prctium  pel- 
"  liculas,  pro  bonitatis  opinione,  exfurgit  ad  aureo9 
tres,  vel  araplius ;  fervit  ea  pro  duplicationc  mitra- 
"  rum,  nee  raro,  ornatus  gratia,  togarum  &  amicu- 
«•  lorum  limbura  conftituit.  Tandem  concludit :  Sive 
'^  fabula  base  natal es  debeat  conjeduras  alicujus  con* 
•*  templatorisPhilofophi^fiveinfcitisB  tribuenda  fitpri- 
^'  rai  relatoris^  qui  per  linguae  ignorantiam,  vel  incu- 
•*  riam,  in  parergo  rem  auditam  perperam  intel- 
^  lexifTe  potuit,  five  cuicunqj  acceptam  referamus 
^'  occafioni  alii,  qua  per  longe  difiitas  regiones  paf- 
•*  fim  provcda,  ambiguae  teneritatis  pellicula,  integri- 
<<  tatem  hiftoriae  ac  nominis  fui  amiferit :  donee  tan- 
**  dem  appulfa  nobis  cum  prodigii  lepore,  in  Virix  m 
^  illuflrera,  curiofura  &  hujus  peregrinas  lanugiTjis 
"  admiratorem  incidens,  vegetabili  vultu  fuo  fide  m 
^  prodigii,  ut  folent  mirabilia  omnia^  nullo  negoti  o 

**  fecerit. 
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^  fccerit.  Sic  authoritate  illuftratus  error,  mox  ferip- 
**  tis  quoqi  firmatus,  fapientiffimorum  ingenia  &  vul- 
"  |i  opinionem  ita  occupavit,  ut  hodie  pro  Zoophiti 
^  fpecie  inter  rariora  Mufasorum  oflentari  foleat,  quas 
**  veriflima  Caefarci  foetus  pellicula  eft. "  Haftenus 
iUe. 

Ex  citatis  patet  pelles  illas  agninas  Perficas,  qua;  a 
Pellionibus  noftris  ^tcRmiXt^Z  15araniten  falutantur, 
hujus  efTe  generis,  quamvis  non  optima;  notas,  illorum 
fcilicet  agnorum,  qui  Casfarea  fedione  ex  Matrum  uteris 
exfcinduntur,  cum  earum  pretium,  tefie  Kaempfero  ad 
aureos  tres,  vel  aroplius  in  ipfa  eoruiB  patria  exfur- 
gat,  noftras  vero  pretio  longe  fninori  apud  nos,  unico 
fcilicet  aureo,  ad  fummum  veneant. 

VII. 

Interim  ante  triennium  circiter  Vir  quidara  eru- 
ditus  &C  curiofus  ex  Mofcovia  iter  faciens  6c  Urbem 
noftraro  tranfiens,  Mufasolutn  meum,  inter  alia  quae- 
dam  Naturalia,  Agno  ejufmodi,  ut  vocabat,  Scythico, 
^uod  pro  genuino  Borometz,  ceu  magnum  K^i/x^foy 
venditabat,  ditavit.  Hie  fex  poUicum  praeter  propter 
erat  longitudinis,  capite  cum  auribus  {k  quatuor  cru- 
Tibus  inftrudus,  coloris  ferruginei  6c  totus  lanugine 
quadam  inftar  panni  holoferici  viilofi  ^anUlKt  vulgo 
didi,  tcclus,  auribus  di  cruribus,  qua;  glabra  erant, 
coloris  ad  fufcum  magis  vergentis,  exceptis.  ("*')  Ad 
examen  vocatum  cognovi,  non  cite  animalis  naturae, 
neq^  frudum  alicujus  planta;,  fed  radicem  cujufdam 
vegetabilis  craffam,  reptantem  dc  villofam,  vel  potius 
caulem  fcandentem  plants  alicujus,  qui  zvtt  pbftetri- 
cante  figuram  aliqualem  animalis  quadrupedis  acqui- 
fiverat.    Crura  enim  quatuor  erant  tot  reliquia;  cau- 

Hum, 

C)  Vid.  Figuram  natural!  dimenfione  exprcflaxi. 
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lijin,  vel  (i  mavis  pediculorum  abfci/Torum,  qui  folia 
fuftentaveranty  quemadmodum  &  aures,  qui  tamen 
cornibus  Gmiliores^  prsterea  Iiinc  inde  cmergentes 
fibrae,  per  quas  more  Cieterarum  nutrimentum  radix 
crafTa,  vel  potius  caulis  &  per  htinc  planta  ceperat, 
nullum  amplius  relinquebant  dubium.  Qiiartum 
quoq^  crus  anterius,  noil  ut  castera  corpori  continua, 
fed  arte  erat  intrufum,  quemadmodum  &  ipfum  cum 
collo  caput  fubtili  modo  annexum,  accuratiori  exa- 
mine deprehendi.  Ut  adeo  hie  Agnus  eodem  artifi- 
cio  ex  radice  hac  vel  caule  formatus  fuerit,  quo  Ho- 
munciones  ex  Mandragoras  dc  Bryonias  radicibus,  ^ui 
SHcaunen  valgo  dicuntur  ab  Agyrtis.  Remanlit  mihi 
tamen  dubium,  ex  qua  planta  hoc  ludibrium  artis  &C 
naturas  efFormatum  (it,  quanquam  mox  fubiit  cogita- 
tio  illud  plants  cuidam  ex  capillarium  genere  vulgo 
dicto  adfcribendum  effe,  cujus  varia  habebam  indicia, 
ab  analggia  mihi  cognitarum  quarundam  exoticarum 
fpecierum,  nonnullarumq-,  ab  llluftri  D°  Hans  Sloane 
6c  Rev.  P.  Carolo  Plumier  in  fplendidiffimis  fuis  Ope- 
ribus  defcriptarum  &  delineatarum  ;  utpote,  ouarum 
diverfas  caules  fcandentes  ejufmodi  lanugine  ferrugi« 
nea  /  rufefcente  mufco,  ut  vocant,  teclos  emittunt. 
Interim  tamen,  ex  qua  fpecie  praecife,  determinare 
non  valui,  Peculiarem  itaq*,  forte  nondum  defcriptam 
fpeciem  efTe,  quas  in  Tartaria  reperitur,  arbitror^ 
donee  cum  tempore  certiora  edodus  fuero. 

VIII. 

Hang  meam  fententiam  confirmant,  qua^  pofl* 
modum  leg!  in  Tranfadionibus  Philofophicis  Anglica- 
nis  (jn)  ubi  Illuftris  D^.  Hans  Sloane,  Collegii  Med. 

Lond_ 


(ps)  N*  287.  p.  86 1.  quoJ   etiam  reperitur  in  th$  Phihfifh'ual  Trafif 
fihns abridged  hy  John  Lowihorp',  VcLt.f,  €^6,f.  160. 


(  J<So  ) 

Lond.  nunc  Prasfes  &  Regime  Societatis  Vice-Praefcs 
dignifiimus  fimilem  Agnum  Scythicum  ficlum  ex  In- 
dia Orientali  nadus,  defcripfit  &  delineavit,  qui  ta- 
njen  longe  minus  Agni  figuram  rcfert,  quara  meus 
memoratus.  De  ejus  origine  eandem  modo  laudatus 
Vir  mecum  fovet  fententiam  •,  caeterum  ait,  lanuginem 
ejus  in  ufu  efle  contra  Haemoptyfin,  ad  fex  grana  pro 
dofi  ter  exhibitam,  prxterea  ejufdem  Januginis  mcntio- 
nem  fieri  a  Merretto  (w)  tituloPoco  Sempie, /I 
a  ^OlDen  ^OfSl)  ubi  virtus  ipfi  cordialis  adfcribitur. 
Porro  fibi  certo  relatum,  lanuginem  banc  in  China 
adhiberi  pro  fiftendo  fanguine  in  vulneribus  recenti- 
bus,  ut  apud  nos  tela?  araneorum,  ibidemq^  in  tanta 
a^flimatione  haberi,  ut  paucas  famiiias  haccareant;  dum 
ipfe  fepius  in  fputo  fanguinis  ufurpatam  merainerit^ 
ubi  tamen  non  infallibile  remedium  hoc,  licet  inno- 
cens,  expertus  eft. 

IX. 
Credo  autem  ejufmodi  Agnos  excertis  radicibus 
vel  caulibus  in  Mofcovia  &  Tartar ia  effingi,  ut  ali- 
quo  modo  Hiftoriac  Agni  Scythici  Vegetabilis  adftrua- 
tur  Veritas.  Quis  autem  non  videt  hunc  ab  eo,  qui 
a  fupra  citatis  Authoribus  defcribitur,  plane  diverfum, 
nee  tanra  admiratione  dignum  e/Te,  cum  etiam  hie  ex 
variis  radicibus  varia  portenta,  quas  rerum  naturali- 
nm  quarundara  fimilitudinem  aliqualem  habeant, effin- 
gi pofiint ;  quemadmodum  fupra  de  Mandragone  radi* 
cibus  retuli,  dum  interim  hie  non  magis  agnusdicen- 
dus,  fed  radix  vel  cauls  revera  eft  &  manet  plantae  cu- 
jufdam,  ac  Homunciones  SlUraunnT)  BelgicePissE 
D  I E  F  J  E  s  (o)  didi,  radices  Mandragoras. 

II.  De 

(n)  In  Appendice  ad  Nehemix  Grxvii  Muf.  Soc.  Reg.  p,  3F6. 

(0)  De  quibus  Vid.  Deudngius  de  Mandragorx  Mangonits,  quod  exeat  in 
Fjufdem  FafcicuIoD.liertacionuni^  /.  586.  ncc  non  4Mffceilan.  Nacur,  Curio/, 
D.  I.  A.  I.  Obr.48. 
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II.    De   Camphora.      AuSlore   D^  Joh.   Brown, 

Chym.  (2^.  5".  5. 

IN  traclatu  nuper  k  Domino  lUeuman^  Germano, 
in  Angliam  milFo,  cui  Titulus  de  Camphora,  qui- 
Sue  coram  hac  Socjetare  ledus  fuit,  inter  alia  V'ir 
bdlus  hsEC  afferit.  *•  Acquifivi  ex  noftrati  'Ihymo 
**  Vulgari  verum,  denfum,  cryftalliformem,  &  in 
<^  omnibus  qualitatibus  confpirantem,  nee  ni(i  odore 
^  difFerentem  Camphoram  -,  quae  cunda  experimenta 
**  hue  ufque  cognita,  &  pro  jufto  examine  excogita- 
^^  ta  poflibilia,  asque  ac  orientalis  fudinet,  atque  iia 
**  cum  hoc  in  omnibus,  folo  odore  excepto,convenit.  *' 
« •  •  •  Qiiibus  verbis  paulo  poft  fubjungit,  **  fe  hanc 
**  Camphoram  ex  OleoThymi  deftillato  obcinuiflTe.'* . . . 
Hasc  ille  :  de  quibus  non  inutile  erit  pauca  obfer- 
vare. 

Primo  mihi  animum  fubit,  Quoddam  apud  nos  efTc 
eodem  modo  6  noftrati  Thy  mo  deflillatum,  quod 
haclenus  improprio  Salis  Thymi  Volatilis  nomine 
didum  fuit :  non  tamen  video  quomodo  Camphora 
Thymi  verius  dici  poteft,  Equidem  non  in  dubiura 
voco  quod  ex  propria  experientia  alFeruit  Vir  Dodus 
de  CO,  quicquid  demum  lit,  quod  e  Thymo  extraxit^ 
<quodque  appellat  Camphoram  :  Liceat  tamen  mihi, 
pace  yiri  eruditi,  paucis,  notare  difFerentias,  quas  ipfe 
obfervavi  inter  Camphoram  proprie  diftam,  &  illud 
quod  e  Thymo  apud  nos  deilillatum  habemus. 

Pracparatio  noftra  eft  hujus  modi  :  Oleum  Thymi 
coagulatum  feu  condenfatum,  pellucidum,  cryftalli 
forma  indutum,  varias  magnitudinis,  variseque  figuras, 
poft  primam  feparationem  faccharo  cando  albo,  mox 
vero  rubro,    ftmik ;    valde  Thymura  fpirans,  pun- 

£  e  e  genus 
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gcntis  vci  ctiam  cauftici  faporis,  non  fragile  utCam- 
phora.  Hoc  in  quibufdam  experimentis  a  vulgari 
Camphora,  qualis  in  oflicinis  venditur,  non  multum 
diiFerre  fateor. 

Eadem  fpecifica  gravitate  videntur  efTe. 

NeutruiD  horuin  in  aqua  folvi  poteft.  In  Spiritu 
"Vini  ainbo  facile  folvuntur» 

In  aliis  vero  Phenomena  adeo  funt  diverfa  ut  raea 
fententia  nomen  Camphoras  utrique  competere  non 
po/Et. 

(i.)  Camphora  in  Spiritu  Vini  folutS  &  pod  in 
aquam  projedi,  fubito  coagulum  album  fupematat, 

J[uod  reverl  apparet  effc  Camphora,  odore,  fapore,  & 
ubftantia.  Qpod  (i  eadem  in  oleo  noftro  coagulato 
cxperiri  velis,  videbis  in  aquas  fuperficie  guttas  parvas 
olei  licuidi  innatare^  quae  fenfim  in  cryftallos  pianos 
(cryftallis  Luna  non  multum  abfimiles)  formantur, 
ctiamque  faporem  lie  odorem  Thymi  retinent.  Diver- 
fitas  adhuc  magis  e  fequenti  experimento  coniparuit. 
U  tram  que  mixturam  fupradidam  tota  nodle  in  aere 
frigido  ex_pofui :  Mane  coagulum,  quod  prius  Cam- 
phoric in  Spiritu  Vini  folutse  innatalle  dixi,  prorfus 
evanuerat,  aqua  Camphorse  odorem  adhuc  retinente  • 
(forte  proprcr  fpirrum  vini  admrxtum  : )  In  altero 
vero,  nempe  Oleo  Thymi  coagulato,  cryftalli  ac;uam 
fupernatantes,  in  eodem  flatu,  quo  ante  fuerant,  re- 
manebant,  nee  quidquam  erant  deminuti. 

(2.)  Camphoram  folidam  per  vim  fpiritus  nitri 
in  liquoreni  pellucidum  mutatum  iri,  quis  in  re  cfcy- 
mica  vei  minime  verfatus  non  novit  >  At  oleum  n?- 
ftrum  coagujatum,  fi  eidem  menflruo  adjiciatur,  pri- 
ftinam.quidem  formam  cryftallinam  penitus  amittir, 
&  fubftantiap  refinofce  feu  gummofaj  formam  induit, 
neque,  quahi'umvis  vafculuin,  in  quo  continetur,  va- 
lida  rnanu  Si  faspe  concmias,  unquam  in  iiuidum  e- 

vadet 


vadet.  Freterea,  (i  Kquorem  ilium  pellucidum,  in 
quern  Caniphora  redadta  erat,  in  aquam  poftea  effun* 
das,  redintegratur  Camphora :  contra,  oieo  noflro 
coagularo  eadem  fubftantia  refinofa,  feu  gummofay  ad- 
hue  manet,  dc  fapor  Thymi  adhasret  cum  noiabil| 
amaritudine  adjcAa. 

(3.)  Oleum  Vitrioli  (ut  docuit  nofter  Boyleus) 
Campfaoram  in  totum  dilTolvit :  in  Oleum  vero  1  hy- 
mi  coagulatum,  quod  fupra  defcripHmus,  nullanrj  aliam 
mutacionem  inducir,  nili  quod  \i  manus  concucientis 
crydalli  in  minores  partes  dividantur  ^  Sc  hoc  modo 
cryRalli  olei,  fi  mic'Ofcopio  obferventur,  fragmentis 
Camphors  fe  magis  afGmilant* 

Infuper  Camphora  Oleo  Vitrioli  foluta  fe  ab  hoc 
menflruo  recuperat,  (i  poftea  in  aquam  fundatur :  no* 
drum  vero  eandem  formam  cryftaliorum,  quam  in  Oleo 
Vitrioli  habuit,  etiamfi  in  aquam  efFundas,  una  cum 
fapore  «5c  odore  Thymi,  adhuc  reiinet. 

(4.)  Scribit  Dn«»  Ncuman  Camphoram  conjiare  tare^ 
faiio  Phlogifto  (haec  funt  ejus  verba)  at  minime  qui- 
deiij  noflrum  :  nam  fi  igni  admoveatur,  excemplo  colli- 
^uefcit,  6c  oleum  liquidum  fie.  Fatendum  quidem 
eftf^fi  goflipium  immergas,  idque  deinde  igni  admo- 
veas,  fiammam  flatim  cohcipit :  fed  hoc  goflipio  de* 
beri  clarum  eft,  idemque  oleis  omnibus  commune. 

(5.)  Ignis  in  duo  ida  corpora  diverfosefPe^us^haber. 
Nam  qualifcunque  ignis  gradus  idoneus  eft  ad  fubli. 
mandam  Camphoram  fine  ulla  liquefaSione,  idem 
corpus  hoc  e  thymo  deftillatum  Sc  condenfatum  pror* 
fus  liquefaciet,  &  liquefadum.  tenebit  cum  nulla  vel 
minima  fublimatione.    Hactenus  de  diilerentiis. 

Qpibus  non  abs  re  fuerit  teftimonia  qusedaro  de 
oleis  coagulatis,  feu  falibus  ex  oleis  natis,  hue  perti- 
nentia,  fubjungere. 

it  e    ^  Uniia 
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Qjiidam  ex  noftris  fociis,  rei  chymicas  admodumpe* 
ritus,  Dom.  Slare^  in  Philpfofophicis  A^s,  ab  hinc 
plufquam  triginta  annis  edhis^  oleum  noflrum  hifce 
verbis  defer  ibit.  Ex  fatls  xnagnag  copiae  Thy  mi  deftil- 
latione,  feparatum  eft  faL  volatile  indolis  (ingularb, 
(quod  PeritifGmus  nofter  Chyraicus  D.  Moult  primum 
mihi  cxhibuit)  hoc  eft  pellucidum,  vel  cryftallinum, 
quoad  gravitatem  fuam  fpecificam  paulo  aqua  ponde- 
rofius,  idemque  &  fal  &  oleum  in  uno  corpore  coagu^ 
latum  efTe  videtur  :  in  aqua  non  folvitur,  fed  calefac* 
turn  facile  avolat. 

Idem  Vir  Doftus  fe  Oleum  Cinnaraomi  viginti  an- 
nos  affervafTe  diclt,  &  inta  fex  annos  poftremos,  fin- 
guiis  annis  quoddam  falis  praecipitatum  fuifTe,  &  hoc 
fine  ullo  additamento  aut  arte  ad  Talis  formam.  iiidu- 
cendam.  Sed  quoad  hujus  falis  naturam,  an  fimile  fue* 
lit  ei,  quod  ex  Thymo  deftillatum  oftendit  D.  Moult^ 
filer* 

Helmontius  equidem  de  fale  ex  eodem  Oleo,  arte 
fafto  fie  locutus  eft,  **  At  quando  Oleum  Ginna- 
*^  momi  fuo  fali  Alkali  mifcetur,  abfque  omni  aqua, 
^'  trium  menfium  artificiofa  occultaque  circulatione, 
"  totum  in  falem  volatilem  commutatum  eft^**  aiam- 
que  in  alio  loco  modum,  quo  Oleum  Cedri  falis  natu- 
ram  affumat,  vi  menftrui  fui  Alkaheft,  docet,  addit- 
que  haec  verba,  **  fefe  permifcebit  aquae. 

CI.  Boerb/tvius  (fi  modo  Chemias  inflitutiones  ejus 
nomine  nuper  editae,  genuine  funt)  fie  fcribit, "  Diu 
*  affervata  olea  pretiofiflima  aromatum  orientalium, 
*•  vafis  bene  claufis,  mutantur  in  falem,  feu  faponem  ; 
^'  fed  experimentum  non  facile  imitari  poffumus,  nam 
**  docente  Hombergto^  demum  fit  per  multos  annos, 
•'  &  dicuntut  tunc  a^uae  mifceri.'* 

In 


Itt  alio  loco  cum  Dotn.  Neuman  tatntb  nunc  in  So« 
cietatem  noftram  admiifo,  confentire  videtur  Boerba- 
vius.  ^  Camphora  eft  nil  nifi  Oleum  per  defliilatio^ 
^  nem  concretum  in  glebam  pellucidam ;  nam  non 
^  eft  progenies  folius  arboris  Camphors^  fed  omnes 
^^  plantas  aromatic£P  Camphoram  fui  generis  produ* 
•*  cere  poHTunt ;  '^  &  paulo  poft  •*  Oleum  quod  in 
^  Infula  Ceiion  dc  alibi  ex  femine  Cardamomi  fit,  fe^ 
'<  re  totum  in  Camphoram  mutatur,  quod  idem  verum 
"  eft  de  pluribus  Oleis  ibi  nalis.'*  At  vero  ante  fex  vel 

auatuor  dies  Olea  varia  in  India  deftillata,  qoalia  (unt 
Ileum  ex  cortice  Caryophill.  &l  Calam.  Aromat.  &  radi^ 
cibus  CafTumun.  Sz  fimilia  perluftravi  ^  atqui  nullam  in 
his  materiam  condenfatam  five  coagulatam  reperirepo"- 
tui,  quamvis  plufquam  decern  annis  hie  recondita  fuiC- 
fent.  Neque  dicere  poffum  cum  D.  Geoffrey  yan.  (Me-^ 
moires  de  UjicademteKojale  1721.)  me  unquam  obfer- 
vafTeCryftallosex  01.  Terebinth,  vel  Majoranae,  parie- 
tibus  Valium,  in  quibus  affervata  fuerant,  adhaerentes, 
(imiles  Cryftallis  Camphors  ^  quamvis  vafa  multos 
annos  his  ufibus  appiicata  diligenter  infpexi. 

Cbiod  ad  hoc  Sal,  feu  Oleum  coagulatum  Thymi 
attinet,  idem  aliis  in  hac  urbe,  in  re  chymica  ver- 
fatis  notum  eft  ^  nam  hujus  parvam  quantitatem  (nid 
quod  colore  fit  candidiore)  noftro  (imilem  vidi :  at  in 
nullis  aliis  Oleis^aliquid  hujus  generis  me  vidifle  me- 
mini,  nifi  forte  mihi  perfuadcre  liceat,  inelTe  hoc  tem- 
pore in  fuis  principiis,  (fi  ita  dicam)  in  Oleo  Macis,  ^ 
nobis  ab  hinc  jam  quindecim  menfibus  deftillato,  cujus 
olei  eliciendi  haec  eft  narratio. 

Satis  magnam  quantitatem  Macis  pro  una  operatione 
recepi,  totoque  die  dcftillavi^  at  minore  olei  quantitate 
clicita,  quam  expeftabam,  altero  die,  &  etiam  tertio, 
pro  re  nata,  deftillationem  reiterare  inftitui :  Quan- 
tum memini,  quarto  die,  pofteaquam  Okum  aquam 
5  fuperna- 


(  ^66  ) 

fupernatans  feparaveraro,  vifus  eil  mihi  alius  liqaor, 
cum  aqua  non  permlftus,  vafis  feparatorii  fun- 
dum  petiiire  \  hoc  etiam  eduSo,  inveni  efle  OJeum 
Maris,  aqua  ponderofius :  Ita  ut  ex  eadcm  planta^ 
eademque  operatione.  Oleum  difpari  gravitate  extraxe* 
Jim.  In  fuperiore  parte  hujus  Olei,  aliquid  cryftal* 
Jinas  formcR  hodie  fluduare  videtur^  attamen  cujus 
generis  fit  fubllaotia,  five  Camphora,  five  non,  tcmpus 
docebit. 

P.  5. 

Poftquam  diflerentias  inter  noftrum  Oleum  Thymi 
coagularum  &  Camphoram  orientalem  fupra  defcrip- 
feram,  Dominus  Johannes  Manel^  Chymicus,  oftendic 
inihi  Oleum  Majorans:  coagulatum,  ^uod  nuper,  dc 
inopinato  in  vaie,  (in  quo  Oleum  Majoranas  quinque 
annos  aflervatum  fuerat)  invenit. 

Hoc  Oleum  coagulatum  Maioranx  etiam  eadem  ex- 
perimental cum  Oleo  noflro  Thymi  coagulato,  fubirc 
volui,  quod  5c  fadum  eft,  &  multum  inter  fe  conve* 
nire  reperiebam,  ita  ut  hoc  nihilo  magis,  quam  no- 
ftrum, nomen  Camphoras  mereri,  fatis  fciam. 


III.  Two  Letters  on  the  Effetls  0/ Lightning,  from 
the  ^Verend  Mr.Joi  Waffe,  (I^e^or  o/Aynho 
ill  NorthampconQiire,  to  Dr.  Mead. 

■ 

WE  are  told  by  Mr.  Jefop,  in  the  Tranfadions, 
that  what  the  common  People  call  Faiiy  Cirelef^ 
are  occafioned  by  Lightning ;  but  I  think  it  has  not 
yet  been  obferved,  that  they  continue  vifible  50  Years, 
and  that  no  Compofition  of  Ufe  in  Fire-works  will 
produce  near  fo  lifting  an  EfFeft,  as  I  have  expe- 
rieocU    There  feems  to  be  fomething  here,  which 

Sulphur 


Salphur  and  Nitre  will  hardl]^  account  fon  Does  it 
depend  apon  the  great  Qjiantity  of  the  Matter  dif«» 
charged,  or  the  Violence  with  which  it  is  impelTd  } 
The  Ground  is  no  way  tore  up,  and  the  Grafs  is  only 
a  little  blafted  ^  which  would  make  one  think  its  Force 
well  n%h  fpenc :  Whereas,  when  the  Barft  is  near 
nS|  the  Eileft  is  like  that  of  a  Petard,  as  appears 
fnm  the  following  Inftance. 

On  Satwdij  July  9,  at  Mixhmy^  three  Miles  Eaft 
of  this  Place,  about  two  in  the  Afternoon,  William 
Hall^  aged  above  Sixtv,  was  found  dead  in  a  hard 
gravellv  Field,  together  with  five  Sheep,  which  lay 
rounJ  nim  about  30  Yards  Diflanee :  Of  the  five,  that 
only,  which  lay  neareft  him,  had  a  \ififate  Wound 
through  the  Head.    The  Shepherd  lay  partly  uDon 
his  Side  ^  the  upper  Part  of  his  Heaa  was  terribly 
fradur'd,  and  his  right  Knee  was  out  of  joint :  He 
had  a  Wound  in  the  Sole  of  his  Foot,  towards  the 
Heel  ^  his  right  Ear  was  cut  ofi;  and  beaten  into  his 
Skull,  and  Blood  flow'd  out  of  that  Part  upon  the 
Ground.     He  is  fuppofed  to  have  been  driving  thofe 
Sheep.    All  his  Cloarhs  and  Shirt  were  torn   into 
fmall  Pieces,  and  hung  about  him  ^   but  from  the 
Girdle  downwards  were  carried  away  intirely,  and 
fcattered  up  and  down  the  Field:  Particularly    the 
Soles  of  a  new  flrong  Pair  of  Shoes  were  rent  off.  His 
Hat  was  driven  to  Pieces :  I  have  a  Hand  breadth  of 
it  full  of  irregular  Slits,  and,  in  fome  few  Places,  cut 
as  with  a  ver)*  (harp  Pen^knUe,  and  a  little  finged  in 
the   upper  Part.    His  Beard,  and  the  Hair  of  his 
Head  were,  for  the  raoft  Part,  clofe  burnt  off.    The 
Iron  Buckle  of  his  Belt  was  thrown  40  Yards  off,  and 
a  Knife  in  the  right  Side  Pocket  of  his  Breeches  was 
broken  in  Piece",  not  melted,  and  the  Haft  fplit.  Near 
each  Foot  appear  two  round  Holes  about  a  Yard 
3  deep, 
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deep,  an4  fiv$  Inches  Diatteter*  whidi  (hews  the 
Force  of  the  B\pWs,  I  have  feen  an  Iron  Ball  (hot  put 
of  a  Moftar  alnoDft  petp^eodicuUr,  which,  upon  a  like 
gravelly  Soil,  made  not  a  greater  IuipreflioQ«  About 
iheTime  this  Accident  happened,  a  Tradcfman  of  the 
fame  Town  obferved  a  $ort  of  Fire-ball,  as  large  as  a 
Alan's  Head,  to  burft  in  four  Pieces  near  the  Church. 
The  Storm  began  here  at  i^  30^  and  lafted,  with  Inter- 
miffions,  to  2^'  gc^^and  we  faw  the  Lightning  towards 
Jilesburj  all  the  Evening.  Two  Pcrfons  at  /Ijnho 
were  a  little  hurt  at  the  fame  Time,  and  one  of  them 
ilruck  down  to  the  Ground,  and  fays,  he  thought  he 
was  felled  with  a  Beetle.  I myfeltheard  the Hifs  of 
a  Ball  of  Fire,  almoft  as  big  as  the  Moon,  which  flew 
over  my  Garden,  from  S,  E.  to  h.  9V. 

I  Thought  I  had  been  impertinently  circumftantial 
in  the  Account  of  the  late  Storm  ;  but  there  (lill 
remains  a  Particular  or  two  to  complete  it.  J  ordered 
my  Nephew,  a  Student  of  Merton  a  pretty  good 
Philofopher,  to  fearch  the  Holes  made  by  the  Biaft, 
which  th^  Owner  of  the  Ground  faid,  his  Confcience 
permitted  him  not  to  do.  He  prevailed  upon  him, 
at  laft,  with  Money,  Ale,  and  other  rural  Argu- 
ments, to  trace  the  Path-way  of  it.  Both  the  Holes, 
at  firft,  were  almoil  perpendicular  for  half  a  Yard, 
and  after  that  grew  narrower  j  in  both  of  them,  the 
Matter  divided  into  two  Parts,  and  form'd  horizontal 
Cavities  about  three  Inches  Diameter.  In  one  he 
found  a  very  hard  glazed  Stone,  of  about  10  inches 
long,  6  wide,  and  4  in  Thickncfs,  cracVd  in  two : 
Others  it  could  not  pierce,  but  was  turned  here  and 
there  out  of  its  G)inrfe,  but  left  not  the  lead  Black- 
nefs,  or  other  Difcolouring  any  where.  As  to  the 
Knife,  it  was  not  the  Blade,  but  the  Haft,  and  the 

Hinge 
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wear  the  Sheep  that  was  wounded,  the  Grouod  was 
tore  up  near  two  Yards  round.  It  was  very  forwl 
2iDg,  that  the  Man's  Body  was  not  beat  to  &ec«  ^ 

TZ^'^riSt\  ^'^  ^1^'-  obfer^d  a  San 

the  vcrTLri  iS'^M  °-^  t  ^i^^  ^«  ^*"iWe,  when 
wnnM  '^  Stones,  lodg'd  inthcGround,  gave  Way   he 


i±"X ""''  "^* '  ^^'"^i  -- '«-' 

Cedent,  fatuitfulmen  meriife  ficundtm. 

To  make  a  grofs  Eftimate  of  the  Fore*  I  t^h  ^r  u 

charged  with  three  Qpartcra  rf  aS^  J?  ^^^'''^ 

Powder,  wadded  wi^  tWck  Sn  J     4 /^/^^^  ^po^ 

a  Stone  of  the  fTme  n:^.  >  P*' u°^  ^'*^  ^^  ««ainft 

which  it   fta\t'dTote'Tt\alf  "°S'\^¥;^' 
ftance ;  But,  in  the  othpr  S        ^**f  *°  '°^'»  ^»- 

bie  the  EfFcd   w  thout  «no^r'  '^^'"^^  ^'^^^^  «"* 
all;  andy^'itftetTfl^teall'^^^^^^^^^^       ^^ 

have  bv  me     Tn  1  c    ^^?^'  ^~"  **»«  Hat  which  I 
TownK;  IrSatTfete^T^t'°f,*» 

Storm,  he  received  a  Blow  unL^v  ^i?  °^  '5-  u  *"''' 
tied  like  Shnr  fk,      u    .    "P**"  ^is  Hat,  which  rat- 

beat  iS^he°yo'rl^Ll^--h^    -'^  Tree:.  It 

Heftag,?er'd  and  was  iiddt  ^^^"'r?!"''?'"^  'V 
Two  of  hilt  <5««-        %^^^y  for  two  Days  afterward. 

kno^k'ddownfother'''  ^\  *^  ^^"^«  '"ft^*^^'  ^'^ 
prcfcntiv  cami  f^fu  r  "^»  and  ftunn'd  a  Hitk,  but 
P  icniij  aroc  to  themfeives,  and  have  no  Wound  s 

IT  r^  ini 
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71i«y  4re  about  aOi  aod  29  ¥«ara  old.  j(^,  vht- 
ther  thU  miy  not  be  accounted  for,  by  fuppoGog  the 
f  biof  t9  rarify  ih#  Air»  and  niako  a  Sort  oYTaeMum 
^bott^iKie  ^  Into  which,  wben  it  returns  again,  it  giv<9 
the  LiH^nefs  of  a  Stroke  with  a  Beetle,  a»beexpreC^ 
U%  it.  I  fancy  a  Wind-Gun,  with  comprefs'd  A^S 
vou'd  have  the  tsuoc  ^e^,  and  mi^lit  caliiy  be  try'd 
upon  a  Dog,  or  (iich  like  Animal 


^mmt 


IV.  De  ^irj^w  M^gnetkh,  FpiftoU  Viri  J>omffimi 
P.  ^ufchenbroek,  K  2).  «</  ^«>"-  J.  Th. 
Dcfaguiiers,  LL.  D.  (2^.  5.  5. 

OUum  inotus,  quos  vocamufi  Attradiones,  frequen;- 
tiffitpi  videaotur  in  Namra^  6c  plurimi  effe^us 
all  hifcc  pendeant,  ad  cos  animum  advertere  csepi,  uc 
intielligerein  quales  elTent,  quasnam  corum  caufa,  6c 
quibufoaiB  proportion ibus  operarentur :  cum  vero  in 
magQ^tbus  vidcantur  hi  cfK<flus  jbrtiffimi,  fufpicari 
ca$pi  an  tx  iis  non  aliqoantum  plus  lucis  famerarer^ 
quam  ex  aliis  corporibus  ^  6c  an«  quod  in  majori  gradu 
pbtinet  iqter  magnetes,  non  obtineret  in  minori  for- 
fan  iqter  qqa^libet  alia  corpora  ^  ad  experimenta  cum 
magnetlbas  igitur  veni,  plura  diverfa  inftitui,  quae  in^ 
fra  defcribam,  fed  poft  plurimos  labores  videor  illud 
tantum  coUigere  pofTc  ^  magnetes  non  agere  in  (€» 
aut  in  ferruni,  per  effluvia  quaedam  corporea,  fed  cau- 
fam  corum  cfTe  penitus  ignotam,  6c  forte  non  corpo- 
ream.  G)n jeduris  non  detinebo  te,  nee  pretiofiflimum, 
quod  tibi  fupereft  a  gravioribus  negotits,  furripiam 
faifce  vanis  cogitationibus  tern  pus  ;  credo  eniro  nihil 
eife  magis  noxium  promovendas  fcientia?,  quam  fi  con« 
je&uias  pro  demonftrationibus  obtrudamus. 

3  Primum 
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l^rmmm  ig  tur  volni  experttr  ao  mafneKS  in  fe  d{M^ 
rtrtiKur  jttxia  eettam  proportiaiiein  in  dwerfia  dt£tai^ 
tii$,  vidique  in  AAv^  Britannicis^  M^.  335*  f^p  $06, 
fimile  repifle  in  mentem  <xperiuntiflima  Hauhiej^^ 
fed  ipfum  inftftuide  experimeota  cum  iziagnete  Sc 
acu  modo  tali,  qui  omoibus  non  f^isfaceret  accuratis 
reramftrutatoribus,  unde  concludit  tatnen  his  verhiSi 
Ifer  no  Reafan  to  d&uht^  but  the  Proportions  of  this 
Power  will  te  regular^  and  agrefabh  to  the  fever al 
THjianeei.  Qjix  verba  non  adeo  placuifle  omnibus 
Eruditi^  coUigo,  cum  NobilifTimusT^/^  eadem  expc^ 
rimenea  repctiit,  N^.  944.  pag.  ^94.  &  alia  reliquit 
obfervata. 

Rem  eandem  agereffus  fui  methodo  prorfus  diver  fa, 
(ic  meditatua,  (i  lumerem  duos  magneces  9t  unum 
Sufpenderem  ex  filo  fupra  atium,  ad  diverfasdiftantias 
k  fe  invicem,  (ique  fili  extremum  atinefterem  bilanei, 
me ponderare  pofle  quantitatem  virium,  ^uibusmag* 
netes  in  fe  agebant  ^  neque  fuccefRi  camit  medttaftfo. 
Sumpfi  acctrratiffimam  bilancem,  qua  melior  nuHibi 
forte  exttitit,  5c  uni  brachio  annexui  lantern^  -^keri 
filum  longiflimum  plurimorum  pedum,  cujus  parti 
inferiori  adhasrebat  magnes  nudus ,  filom  longrffimum 
feci,  ne  adio  magnetis  uUa  in  fierream  libram  turba* 
ret  experimentum  ;  idcoc ;  felegi  loctrm  in  quo  ferri 
tarn  parum,  ac  in  asdibut  unquam  feligi  potefl. 
Sumpfi  praBftantlflimos  magnet  es  peifccte^fptiaericos^ter- 
relias  vefter  Gilbertus  vocavit,  horum  poli  erant  ac« 
curate  ui  extremo  utroq-,  axeo9  fphasrae,  ita  accuratif- 
fime  diflantiae  amborum  poloruro  menfurare  poteram^ 
Gravitatem  magnetis  primo  reduxi  ope  pond^ris  in 
altera  knee  in  asquiitbriupa  \  dtin  ambcs  magnate^ 
pofui  infra  fe,  dc  quia  libra  eraft,  ope  funis,  mobifis 
fupra  trochleam,  eam  demittebam  ad  diverfas  diftan* 
flias  pro  lubitu,  £c  cum  magnes  fufpenfus  ageretur 

Fffs  deorfum 
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nd>am  tantundem  ponderls  alter!  lanci,  dooec  via 
loagnetis  cum  pondere  faceret  aeqailibrium :  he  tamt n 
diftantiae  menfurart  non  poflbnt,  nifi  interpooendo 
corpus  cupreum  tantas  Jongitudinia  ac  eft  diftantia 
inter  anibos  paagnetes,  ob  ofcillationes  libne,  U 
quia  in  majorjbus  diftantiis  mz^ntxts  minus  operan- 
tur,  quam  m  minoribus  diftantiis,  aequiiibriura  Jibrs 
obtineri  non  poteft,  nifi  eo  artificio.  Ecce  nunc  ta- 
bulam  continentem  experimenta  in  diverfis  diftantiis 


poUicum  &  linearum,  columna  remotior  continet  gra- 
tia qu2  equiponderant  cum  attradionibus  in  iis  di- 


Diftantia  Grana 

FoU.        Lin.       attn^tionisf  Lia    Graa 

13  —    6  —    o  8  —  106. 

la  —    o—    On*  7  —  114. 

II  —     O—     O  {.  6  —  151. 

10  —    o—    o  4.  5  —  i^s. 

9—0—0;.  4—,  173. 

7—    ^—    **•  3  —  190. 

7—    0—    ^i*  a  —  915. 

13  —  70  i.  I   »_.  350, 

II  —  78  ».  4  —  apo, 

10  ■—  87.  In  H>fo  cootaOu,    o  —  sac 

9  -  94.  ^^* 

Pollices  fumfi  Rhenolandicos,  &  grana  funt  pon« 
dera  noftra  medica,  quae  etiam  fumoia  acribeia  prius 
exaroinavi,  ut  efTent  vera  dc  arque  gravia. 

Haec  experimenta  inftitueram  die  34  Decemi,  1734. 
&  animo  adeo  ad  omnia  attento  ne  halluciiiarer,  ut 
vix  fpcravcrim  melius  fieri  poftCi 

Sed 
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Sed  an  ex  bis  coUigere  pofTumus  bllo  modo  dari 
proportioncm  inter  vires  6c  diftantias  ?  ego  non  video  j 
tu  vero  vir»  aui  oculatiffimus  es,  6c  cui  tan  turn  con* 
fiderem  in  judicio  ferendo  de  rebus  phyficis,  imprimis 
de  experimentis,  quantum  ulli  mortalium,  perpende 
an  quidem  aiiquid  regularis  adlit,  excute  omnes  pro* 
portioneSy  invenies  nuUasj  evolve  curvas  cognitas, 
n:c  felicior  erucndo  cris. 

Poftquam  eo  ufqtie  perrexeram)  fufpicabar  an  non 
forte  fufpenfus  magnes  eiTet  heterogeneus  utcunque, 
&  an  alius  ejus  fubflitutus  loco,  eventum  quoq^  non 
daret  magis  profperum,  faltem  ex  quo  plus  lucis  ca« 
perem,  tsediofa  enim  nimis  fuerant  base  experimenta 
quam  ut  inde  tarn  parum  emolumenti  coiiigerem  ^  fed 
ecce  quid  cum  alio  magnete  parvo,  admodum  prxftanti, 
obfervare  datum  fuit^  dum  magnes  rotundus  alius 
inferior  idem  maneret,  firmiter  in  menfa  pofitus: 
eodem  autem  modo  experimenta  inftituta  fuerunt. 


Diftantia 

Grana 

PoU.     Lin. 

attradionis> 

Lin. 

Grait 

5—  lo- 

-    li. 

7  — 

•    33- 

4-    6- 

-   ai. 

6  — 

•    381. 

3—    9- 

-    3- 

$  — 

•    434. 

a—   4- 

-    9- 

4  — 

5of. 

I  —    9- 

-  la. 

3  — 

62. 

I  -.    o~ 

-33. 

a  ^• 

79. 

II  - 

-  a^l. 

I  — 

140. 

lO  — 

-a6?. 

1 

18^. 

9- 

-a9. 

0  — 

340» 

8- 

-3oi. 

Sed  irregularitates  hie  iterum  adfunt  maxima?,  ex 
quibus  concludi  poteft  nihil :  id  folum  eft  mirandum, 
quod  dum  magnes  pro  hoc  fecundo  experimento  fuerat 

minor« 
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nnnor,  ^uam  qui  pritno  inferviverat,  tamcn  in  muiuo 
conta^u  viribus  aequalibus  attrahebatur,  nempc  340 
granorutn  *,  dum  in  aUis  diftantiis  longe  minus  taujcn 
attrada  fuit,  uti  ex  cotiiparatis  ambabus  tabulis  patet : 
fed  praeterea  hie  minor  magnes  (ecundi  experimenti 
multo  gcnerofior  fuit  ficpraeftantior  ad  elcvandum  fer- 
rum,  quam  magnes  primi  exp  rimenti. 

Hasc  experimenta  repetii  cum  aiiis  magnetibus  5c 
imprimis  cum  aliquo,  cujus  tanta  vis  ut  acum  mag- 
neticam  infiedat,quas  diiiat  ab  ipfo  14  pedibus  Rheno- 
landicis  *,  nefcio  an  (imiiis  defcriptus  ullibi  habeatur : 
fed  ex  omnibus  id  modo  concludere  poHum  experi- 
mentis,  proportionem  inter  vires  Hi  diflaniias  dari 
nullam. 

Quum  tam  declinatio,  quam  inclinatio  acus  magne- 
tics variat  (ingulis  annis  fere,  fubiit  quoque  deiide* 
rium  videndi,an  vis  magnetis  omni  die  effet  eadem,  an 
minor  vel  major  reflate  quam  hyeme  ^  fed  vim  eflc 
minorem  aftate  quam  hyeme,  me  docuerunt  expe* 
rimenta  multa,  faltem  de  hac  aeftate  loquor,  an  futuro 
anno  idem  obtinebit,  explorandum  erit. 

Sumfi  igitur  magnetes  binos,  qui  primo  experimen- 
to  infervicrant,  &  eodem  prorlus  modo  inftitui  ex- 
perimenta cum  iis,  ac  ante,  dies  vero  fuit  1 1  Julii 
1725.  cum  Barofcopium  elTct  elevatum  ad  29  tt  pollic, 
Thermofcopium  Fahrenheytii  ad  6x  grad.  &  Ventus 
Voordten  Wejlen  five  Septentrionaiis  verfus  Occafum, 
caelum  ficcum,  ferenum,  &  in  eodem  loco  mearum 
acdium. 


Diflant, 
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Diftantia 

GnuM  aequalki 

poll.      Lin. 

attra&ioni. 

T.in. 

Gran. 

la  —    o  •- 

O 

7  — 

•  106. 

9—0- 

-       li. 

6  — 

'  iir. 

8—    o  - 

-       il. 

5- 

•  X3a. 

7-    6- 

a. 

4  — 

•  »49. 

7—    o- 

-      ai. 

3- 

•  173. 

la  - 

-    70t. 

a  — 

•  305. 

II  - 

-    75*. 

I  — 

.  340. 

lO  - 

-    85. 

T    — 

.  370. 

9- 

~    9a. 

0    ^ 

.  300. 

8  - 

-  lOO. 

Conftat  quidcm  inter  Philofophos,  magnetis  utri- 
nfque  polos  non  agere  sque  fortiter,  fed  polos  bo- 
reales  efle  fortiores  viribus  quam  aufirales,  fed  hoc 
aflTertum  quidem,  demonftratum  accurate  fuit  nullibi ; 

Jruia  vero  noftra  methodus  ponderandi  vires  magnetis 
atis  facilis  erat,  at  accurate  ejus  ope  hoc  determinari 
poiTe  videbam,  convert!  modo  ambos  polos  amborum 
niagnetum  ita,  ut  iterum  duo  poll  amici  fibi  eifentob- 
verily  dc  in  magnetibus  hu  jus  ultimi  ezperimenti  hsec 
obfervavi. 

Ad  diftant.    Grana  aequal. 
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Ex  his  patet  maaifcfto  non  ambos  j^tos  magnetis 
agere  viribus  iifdem»  quanta  autetn  mtercedat  dif- 
ferentia,  ex  comparatione  ambarum  tabularum  videre 
poteris:  brevis  elFe  cogor,  qui  tibi  epiftolam,  non 
tradatum  tranfniitto,  Sc  jam  ante  verebar^  ne  prolixo 
fermone  tasdium  creaverim. 

Qpum  ab  ineunte  astate,  qua  pritnum  operam  Philo* 
fophias  dare  inceperam,  in  nunc  ufque  annum  mihi 
perfuaferam  actionem  magnetum  ab  effluviis,  vel  a!i- 
quo  faltem  fiuido  pellente  extus  magnetem^  pendere 
neque  videram  prxftantifiimos  viros  aliter  fenCflff 
experiri  volui  an  uUo  experimento  banc  meam  op. 
nionem  confirmare  poffem,  affirmare  enim  effluvia  vel 
aliquod  fluidum  premens  extus.  &  non  demonffarare, 
mini  vifum  fuit  nimis  temere  conjeduris  dare  operam. 
Dum  igitur  experimenta  priora  cum  magnetibus  in- 
flituebam  ad  varias  diftantias  k  fe  mutuo,  interpofui 
fruda  crafliflima  plumbi,  flanni,  argenti,  cupri,  mer- 
curii  maffam  inngnem,  vifurus  an  base  effluvia  mag* 
nerica  non  impedirentur,  dc  (i  non  omnino,  faltem  all* 
quo  modo  ^  vitrum  pellucidum  eft,  lucem  tranfmit* 
tit,  tamen  non  adeo  copiofam,  quam  (i  nullum  vi- 
trum adfuiifet  ^  eodem  credidi  modo  effluvia  magne* 
tica,  fi  non  prohiberentur  omnino,  faltem  impediri 
aliquo  modo  ne  magnetes  tarn  forciter  ad  fe  traherent, 
(i  plumbi  fruftrum  i  pedis  cubici  interpofitum  foret^ 
vel  (i  plumbum  craflitiei  2  digitorum,  &c  ftannum  ejuf- 
dem  craflitiei,  turn  cuprum,  tum  maffam  magnam 
mercurii  interponerem  ^  fed  vidi,  quascunque  in* 
terpofueram  corpora,  fern  per  vires  magneticas  effe  eaf- 
den,  ac  fi  nullum  corpus  interlocaretur  ^  hoc  profec* 
to  mirandum  exiftimo,  neque  intelledum  credo  ab 
uUo  mortalium :  non  enim  fingere  licet  h^c  corpora 
effe  adeo  porofa  ut  nihil  folidi  in  fe  babeant  ^  quod  (i 
Igitur  folidum  habent,  ut  habent  plurimum^  an  hx 
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partes  noa  impedient  quominus  fluidum  extraneum 
adveoiat,  vel  tx  ma^ncte  exeat^  Don  dice  quod  oipne 
fluidum  impedient,  fed  faltem  alh|uid,  experimeota 
tamen  omnia  docent,  vir^s  m«gaeticas  impediri  nutlo 
modo:  vtl  an  haec  effluvia  erunt  tnulto  fubtiliora 
luce  ?  pneterquam  quod  hsec  eilet  iterum  hypotbe-* 
fis,  difficultas  fuperior  non  toUitur  \  Ignis  impeditur 
i  corporibus,  lux  non  penetrat  illico  per  omnia  cor- 
pora,  &  ita  fe  habent  fluida  omnia  ut  k  folidis  Tefiften- 
tiam  experiantur,  fed  effluvia  magnetica  ita  fe  non  ha- 
bebunt,  immunia  erunt  refiftentise  k  folido  corporeo  \ 
hoc  eft,  ad  quod  mens  noftra  plane  hebefcit. 

Sed  argumentum  fortiflimum  ex  viribus  reoellenti- 
bus  magnetum  depromam,  funt  has  longe  dwiliores, 
quam  vires  attrahcntes,  uti  mox  experimentis  eonfir* 
mabo,  adeoque  oportebit  ut  fluidum  accedat  ahiex- 
terioribus  verfus  magnetem,  quod  dum  occurrit  alteri 
magnetic  unum  pellit  ad  aliud,  quodque  mignetem 
ingreditur,  &  quia  attradio  magnetum  eft  longe  for- 
tior  quam  repulfioi  copioQus  fluidum  ingredietur 
roagnetem^  quam  egredituc:  unde  fieri  non  potcft 
quin  brevi  magnes  adimpleatur  hoc  fluidot  ut  non 
amplius  porofus  maneat  \  nee  ftatui  poteft  quafi  undi- 
quaque  ex  magnete  fluidum  hoc  exiret,  nam  fit  at** 
tradio  in  omni  pundo  magnetis,  Sc  fit  tantum  repulfio 
in  locis  polorum.  Ut  vero  demonftrem  repulfionem 
magnetum  eife  minorem  attradione  eorundem,  ecce 
tabulam  continentem  experimenta  cum  memoratis 
ultimis  magnetibus  fafta. 
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Ex  hk  experiraeiitis  circa  repulfum  magnetun  ite- 
nim  viddbis  non  pofle  deduci  ullaiD  propoitieiieni, 
fed  prefedo  ma^etes  efle  corpora  adooodum  miranda, 
de  quibus  hue  ufque  pauea  fcimus,  ignoramus  pluri. 
na.  LoDge  alia  diverfaque  inftitui  cum  hia  oorporitMis 
tentamina,  fed  qus  ninitt  proliza  forent,  quam  m 
nunc  addereiB. 
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V.  J  Jhort  Account  of  the  Anomalous  Epide- 
mic SmalUPox,  beginning  at  Plymouch  in 
Auguft  V724,  and  continuing  to  the  Month  of 
June  1725.  (By  the  Learned  and  hi^emous 
7)r.  Huxham^  ^hyjician  at  Plymouthc 

TH  E  Small  Pox  were  preceded  by  the  ufual 
Symptoms  of  that  Diftemper;  but  the  Fains  of 
the  Limbs,  and  Back,  were  generally  more  fevere 
than  common,  as  were  likewife  the  Naufea  and  Vo- 
miting. Abundance  were  feized  with  violent  Colick 
Ptains,  which  would  leave  them  upon  the  Eruption, 
or  after  a  Ciyfter  or  two,  with  a  gentle  Anody*ne  : 
The  Stools  were  commonly  bilious. 

It  fometimes  happened,  :hat  the  Symptoms  wou-d 
not  feem  very  fevere  before,  and  at  the  Eruption  ^  and 
yet  the  Pox  would  prove  very  confluent  and  fatal  at 
the  State. 

The  Pujiules  were  very  fmall,  and  did  not  regular* 
lyfill  -,but,  in  a  Day  or  cwo  after  the  Eruption,  would 
flat  and  be  deprefsM  in  the  Middle.  I  obferv'd  this 
even  in  the  diflind  Kind.  In  fome  Perfons  they 
appeared  iti  lefs  than  34  Hours  from  the  Seizure : 
iVhen  they  broke  out  fo  very  foon,  they  were  al- 
ways of  the  Flux  Kind,  as  is  commonly  obferved.  The 
Eruption  was  attended  with  prodigious  Sneezing, 
efpecraily  in  Children.  I  faw  one  *  Child  about 
five  Years  old,  that  fneezed  incefTantly  for  more  than 
go  Hours,'  nor  could  it  be  allay *d,  but  by  Anodynes. 
Thia  Child  bad  the  ConHuent  Pox^  and  dy'd  t\e  19th 
Day.    In  fome,  at,  and  after  the  Appearance  of  the 

*  Mr.  Cnhiy^  Child. 
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Puftules,  they  would  itch  rooft  intolerably  :  This 
happened  alfo  to  the  Child  now  mentioned,  and  was 
generally  a  bad  Symptom  j  as  it  was  an  Argument  of 
the  great  Acrimony  of  the  morbific  Matter. 

In  fome  few,  a  Day  or  two  after  the  Eruption 
feem'd  to  be  compleated  there  would  appear  in  the 
Interfticcs  of  the  Pox  feveral  miliary  Puflnles,  fome 
of  a  dark  Red,  others  filled  with  a  limpid  Serum  : 
Thefe  never  came  to  Suppuration,  as  the  fecondary 
Crop  of  SmalU'Pox,  which  I  have  now  and  then  ob- 
ferv*d,  fomctimes  doj  nor  were  they  as  large.  Tho' 
this  is  an  ill  Symptom  in  general,  yet,  in  a  *  Girl  of 
feven  Years  old,  I  perceiv'd  her  Fever  and  Delirium 
go  tptally  off  upon  this  Eruption,  and  the  Urine  im- 
mediately fettled. 

Some  had  abundance  of  Purple  Petechia  appear 
among  the  Poz  at  the  Eruption,  and  the  Puftules 
Mould  look  of  a  lurid  Hue :  in  others,  the  Purples 
would  not  difcover  themfelves,  till  the  Maturation. 
1  knew  but  f  one  Perlbn  that  had  thefe  Spots,  during 
this  Conftitution,  that  furvi/d  the  Diftemper  ^  but 
fome  dy*d  the  5th  or  6th  Day,  fome  dwindled  on  till 
the  loth  or  nth. 

During  the  Suppuration,  the  Pox  would  become 
very  feflile,  and  the  coherent  Kind  would  enlarge 
their  Bafes  exceedingly  ;  fo  that,  though  they  feem'd 
for  (bme  Time  after  the  Eruption  to  be  very  diftind, 
they  would  now  flux  together.  A  Purple  Speck  would 
often  appear  in  the  Center  of  the  Puftules,  which 
would  fpread  and  grow  blacker  and  blacker  by  de> 
grees.  The  Interfaces  would  alfo  fometimes  turn 
pale,  fometimes  livid.  Symptoms  of  very  ill  Omen  ! 
The  Puflules,  that  had  not  the  Purple  Speck,  did  not 
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incruil  yellow,  but  appeared  of  a  dead,  afii  Colour, 
and  by  decrees  grev  into  a  dark  black  Cruft. 

1  he  Salivation,  which  conftantly  ought  to  accom> 
pany  the  Maturation  in  the  Cwfluent  Small-Fox^ 
was  in  feveral  very  inc  jnfiderable,  in  fome  none  at  all) 
faving  a  very  fmall  Quantity  (of  extremely  vifcid 
Matter,  which  was  got  oflF  by  fyringing-  I  had  two 
adult  Perfons,  and  fome  Children,  lal^uring  under  the 
confluent  Sort,  who  neither  (alivated,  nor  purged,  ex- 
cept  when  fome  lenient  Catharticks  were  given  them  • 
and  yet  they  got  over  the  Diftemper.  Indeed,  it  was 
very  rare,  that  we  fhould  find  Children  have  that 
gentle  Dianheea  which  Sydenham^  and  others  juftly 
reckon,  fupplies  the  Salivation  in  Perfon;  of  more  a(K 
vanced  Age.  Some  very  young  Children,  on  the 
contrary,  drivell'd  exceedingly  through  the  Courfe  of 
the  Diftemper.  In  *  two  Children,  one  of  five,  the 
other  of  feven  Years  old,  no  Salivation  came  on  till 
after  the  13th  Day,  and  then  it  was  foprofufe,  and 
continued  fo  long,  that  it  was  with  Difiiculty  I  put  a 
Stop  to  it  by  Purges  firft,  and  then  by  tne  Bark, 
Aftringents,  &e.  To  the  vounger  of  thefe,  indeed,  I 
had  given  Calomel^  Gt.  iv,  out  it  was  foon  purged  off. 

Where  the  Swr^Uing  of  the  Face  and  Throat  was 
very  hard,  painful,  and  tenfe,  with  a  ftrong  Vibra- 
tion of  the  carotid  Arteries,  and  little  or  no  Saliva- 
tion, the  Patients  generally  grew  delirous  at  the 
State.  Thefe  Symptoms  frequently  prov'd  fatal.  The 
maxillary  and  parotid  Glands,  of  thofe  that  recover'd' 
would  remain  fwoln  and  indurated  for  a  confiderable 
Time  after  the  intire  Defquammation  of  the  Poxw 
(though  that  was  very  flow)  nor  would  thefe  Tu- 
mors go  off,  but  after  repeated  Purging,  and  that 
with  Calomel^  ^. 

I Tliofe 
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Thx)re  Tumors  were  undoubtedly  the  Confeouence 
of  a  very  vifcid  Matter  obftruding  thofe  Glands, 
which  harden'd  the  Swelling  of  the  Face,  hindered 
the  Salivation,  and  in  foroe  Meafure,  the  Qrculation 
through  the  external  Carotids  ^  by  which  Means, 
more  Blood  being  forced  through  the  Internal,  an  In* 
fiammation  of  the  Braki,  and  a  Delirium  might  be 
purely  brought  on ;  and  this  happening  too»  when 
the  Blood  was  fraught  wich  acrimonious  Matter  ab- 
forb'd  from  the  Puftules,  renderM  the  Delirium^  at 
that  Stadium  of  the  Difeafe,  vaftly  more  to  be  dread- 
ed than  in  the  Affaratus^  when  it  happened  almoft 
of  courfe.  Unaer  thefe  Circumflances,  Bleeding, 
emollient  Qyflers,  £ccoproticks,  plentiful  Dilution, 
were  abfoluteiy  neceflary. 

On  this  Occafion  it  may  be  ask'd,  whether  or  no, 
the  Salivation  being  very  vifcid  and  defedive,  the  Tu- 
mor of  the  Face  hard  and  tenfe,  fome  Mercurial 
(as  a  duly  prepared  Calomel)  might  not  be  given  with 
Advantage,  even  in  the  State  of  Maturation  ?  (i  have 
frequently  given  Cinnabar  to  good  Purpofe).  There 
are  iome  Inflances  that  would  feem  to  juftify  fuch  a 
Practice ;  and  I  know  but  one  material  Objedion  to 
it,  and  that  is,  that  the  Weight  of  the  Mercury 
would,  byencrcafing  the  Moment  of  Motion  of  the 
Blood,  augment  the  r ever  ^  bur  furely  we  have  given 
Calomel  after  the  Incruftation,  when  the  fccondary 
Fever  hath  fubfifted  whhout  any  Manner  of  ill  Con* 
femience,  I  might  fay,  with  great  Succefs. 

Nothing  fo  certainly  fufeth  vifcous,  tough  Humors^ 
being  joined  with  plentiful  diluting  Liquors,  as  this, 
and  fo  prepares  theth  to  be  difcharg'd  by  proper  Out- 
lets. As  to  Oxymel  Scillit.  Syringing,  atid  the  like^ 
in  a  dpfedive  Salivation  .,  the  former,  indeed,  by 
Puking,  fometimcs  irritates  the  Glands  of  the  Mem-^ 
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hana  Scbneideriana  to  difcharge  their  Contents ;  Sy^ 
ringing  barely  deterges  the  Mouths  of  the  Duffui  Sa^ 
Hvmes  :  Either  have  little  certain  EfFed  further  j 
whereas  the  vifcous  obflruding  Matter  is  lodged  in 
the  inmoft  Glands,  and  even  in  the  Blood  itfelf. 

This  Method  Teems  peculiarly  adapted  to  fuch  an 
Epidemic  Small-Pax,  as  I  am  now  defcribing,  in 
which  we  had  all  the  Indications  imaginable  of  a  vt- 
ry  vifcid  State  of  Humors.  The  Blood,  when 
drawn,  was  always  exceflively  vifcous,  efpecially  at 
the  State  of  the  Difeafe :  Frequently  there  was  little 
or  no  Salivation  y  generally  it  was  extremely  gluti- 
nous ^  fo  that  the  Nurfes  were  many  times  obliged  to 
pull  the  Matter  out  of  the  Patient's  Mouth  with  their 
Fingers  •,  and  without  drinking  very  plentifuUyi  it 
would  foon  ceafe.  A  1Di/irrbt»a  very  feldom  hap- 
pened to  Children.  The  Blifters  foon  dry*4  iup.  I 
heard  of  no  one,  during  this  Conflitution,  tbkt  made 
bloody  Urine.  Where  that  dreadful  Symptom  bap- 
pens,  the  Crajts  of  the  Blood  feems  to  be  diffolv^d^ 
(as  I^^  well  obferves)  -,  on  the  contrary,  the  recited 
Symptoms  argued  a  too  compad  and  vifcous  l^i^tbefis 
of  the  Blood. 

This  State  of  the  Humors,  during  this  Conftitu^ 
tion,  might,  in  part,  at  leaft,  depend  on  the  extra* 
ordinary  Drinefs  of  the  Seafon,  and  the  almoft  con- 
ftant  Northerly  and  Eafterly  Winds,  which  we  had 
m  the  Months  of  OSoh$r^  November^  February  and 
March  lad.  From  the  Middle  of  January  to  the  Mid<^ 
die  of  Jfrtl^  was  a  drier  Seafon  than  ever  was  known 
in  this  6(Mintry,  where  we  have  certainly,  in  gene. 
ral,  more  ccmtinu'd  Rain  than  in  mod  Places  in  Eng^ 
ioiid^  Ffymtmtk  being  in^famous  for  wet  Weather. 

This 
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This  remarkable  Change  of  the  Temperature  of 
the  Air  mud  undoubtedly  have  fome  confiderable 
EfFed  on  human  Bodies ;  A  very  cold  Wind  fuflPer- 
ing  only  the  thinner  Part  of  the  Blood  to  pafs  of 
by  Perfpiration :  Nor,  in  fuch  Seafons,  doth  the  Body 
imbibe  fo  much  of  a  diluting  Humidity  from  the  Air 
(as  Keil  obferves).  Hence  the  Necefiity  of  drinking 
plentifully  of  thin  diluting  Liquors,  which,  as  it  is 
always  proper  in  this  Diftemper,  fo,  when  it  happens 
in  fuch  a  Se&fon,  is  highly  neceilary.  And  I  am 
of  Opinion,  Monf.  jlndrfs  Method  of  bathing  in 
warm  Water  and  Milk,  or  warm  Milk,  betore  the 
Eruption,  may,  upon  many  Accounts,  be  proper  in 
fuch  a  Conftitution  of  the  Air.  There  can  be  no  Ob- 
jedion  againft  it,  but  its  not  being  in  Faibion. 

I  took  particular  Notice^  that  while,  and  juft  after 
the  Eafterly  Winds  blew  exceffively  fbrong  for  feven 
or  eight  Days  together  in  the  Months  of  O£foter  znd 
Novefnter,  the  Patients,  1  then  faw  in  the  SmalUPox^ 
fcarce  falivated  af  all.  Then  particularly,  "^  an  adult 
Perfon,  who  had  the  confluent  Fox  very  feverely,  did 
not  fpit  the  lead  through  the  whole  Courfe  of  the  Di« 
feafe ;  She  was  feized  with  a  violent  FkuriJ)  the  i8th 
Day,  but  was  relieved  by  Bleeding.  The  Blood  was 
the  moft  vifcid  that  ever  I  faw.  Tis  remark'd  by 
Lancijh  that  People  expedorate  very  little  in  Difor- 
ders  of  the  Breaft,  when  cold,  dry*,  Eafterly  Winds 
blow  ^  and  'tis  what  1  have  freauently  obferved :  And 
this  may  be  one  Reafon,  why  lome  AJihtnaticks  gene* 
rally  fufFer  a  Paroxyfm  at  fuch  Seafons. 

The  Swelling  of  the  Hands  did  not  fo  regularly 
fucceed  the  7)etumefcence  of  the  Face,  during  this  Con- 
ftitution, as  I  have  ob(erv*d  in  other  Epidemic  Sttialt^ 

Pox. 
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Pox.  Some  had  very  fmall,  or  rather  no  Tumors 
at  alL  Twas  very  rare  the  Legs  and  Feet  fweli'd, 
till  after  the  Patients  fat  up,  and  then  they  had  much 
Pain  in  the  Parts. 

1  have  often  refleded  upon  it^  whether  the  Succef- 
fion  of  the  Tumors  of  the  Hands,  to  that  of  the  Face, 
might  not  partly  depend  on  the  later  Inflammation  and 
Suppuration  of  the  Puftules  of  thofe  Parts :  The  Pain 
and  Inflammation  being  a  Stimulus  determining  the  Hu- 
mors to  the  pained  Part :  And  'tis  particularly  to  be  ob- 
ferv'd,  that  the  greateft  Pain  of  the  Hands  and  Arms 
commonly  happens  at  the  Time,  when  the  Salivation 
begins  toceafe  :  So  that  the  Tumor  of  the  Hands  may, 
in  fome  Meafure,  prove  a  Succedaneum  to  the  Spit- 
ting. It  is  the  common  Obfervation,  that  the  Pu. 
ftules  of  the  Arms  and  Hands  inflame  and  maturate 
a  £)ay  or  two  later  than  thole  of  the  Face,  and  thofe 
of  the  Legs  and  Feet  latefl,  which  may  alfo  be  the 
Reafon,  that  the  Tumor  of  the  Legs  fucceeds  that  of 
the  Hands^  I  have  been  the  rather  inclin'd  to  this 
Opinion  \  inafmuch  as  I  have  fometimes  obferv'd  a 
confiderable  Swelling  of  the  Hands  (the  Puflules  be- 
ing very  painfal  and  inflam'd)  and  that  too  in  the 
difiind  Kind,  when  there  hath  been  little  or  none  in 
the  Face.  Generally  the  more  painful  a  Boil  is,  the 
greater  the  Tumor  around  it ;  and  by  confequence, 
the  Tumor  of  a  Part  is  in  proportion  to  the  Painful- 
nefs  of  the  Ek>ils,  and  their  Number. 

From  this,  1  would  enforce  the  Ufe  of  Epifpaflicks 
apply'd  above  the  Wrifls,  a  little  before  the  Time  we 
expeft  the  Tumor  of  the  Hands  (hould  arife,  (efpecial- 
ly  when  Symptoms  are  threatening)  as  they  zrcjli^nuli 
to  be  depended  on,  not  only  attenuating  and  deriving 
the  Humors  to  the  Parts,  but  alfo  difcharging  them, 
and  fo  proving  a  convenient  Outlet  to  the  morbifick 
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Matter,  Which  hthtt  was  thfown  ofF  by  the  (now 
partly  fuppr€fii*d)  Sahvation. 

BifftefS  apply *d  to  the  Neck  frequently  relieve  the 
extreme  Fain  of  the  Throat,  and  Difficulty  of  fwal- 
lowing  which  are  fometimes  exceeding  troublefome  to 
the  Patieht  in  the  third  Stadium  of  tht  Sum  11- Pox^ 
by  drawing  the  Humors  another  Way,  Nay,  in 
fbme,  where  Vcficatories  have  been  early  apply'd,  and 
continued  to  run  extreamly,  there  hath  been  iefs  Swel- 
ling, and  Icfs  Salivation,  tnan  fecm'd  proportionate  to 
the  Vehemence  of  the  Diilemper,  but  without  any 
Difadvaniage  to  the  Patients  ^  the  Running  of  the 
Bliftir  fupplying  theDefcd  of  the  Spitting.  It  feems 
then  but  reafonable,  when  we  expedt  the  Iranflciicn 
of  the  noxious  Humor  to  the  Hands  which  is  what 
Nature  itfelf  afFeds,  to  endeavour  to  promote  its  Flux 
thither,  and  give  it  Vent. 

How  advantageous  Difchargcs  of  this  Nature  may 
be,  I  had  Occafion  fome  Years  fince  to  obferve  in  the 
Cafe  of  a  Lady,  for  whom  I  was  concerned,  together 
with  that  worthy  and  ingenious  Phyfician  Dr.  4$*^- 
ntour  of  this  Town  ^  where,  through  the  prodigious 
Difcharge  of  Blifters  apply'd  to  her  Neck,  Ears,  and 
Arms  ;  as  likewife  a  plentiful  Flux  of  Urine,  (he 
neither  fweird,nor  falivated,  through  the  whole  Courfe 
of  a  very  dangerous,  confluent  Small  Pox^  and  yet  re- 
covered. 

Any  Perfon,  that  hath  been  converfant  in  Praftice, 
cannot  but  have  obferv'd  Tranflations  of  the  morbid 
Matter  from  one  Part  to  another  fometimes  of  the 
greateft  Service,  efpecially  where  it  hath  had  a  Dif- 
charge. (Indeed,  all  critical  Evacuations  are  of  this  Na- 
ture). But  I  mean,  how  often  hath  a  Boil,  an  Iir.pofl- 
hume,  or  Swelling  of  the  Limbs,  been  the  evident 
Means  of  terminating  a  Fever  ?   This  I  experienc'd 
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particularly  in  in3pfelf,  feveral  Years  fincc  at  Parh  j 
when  labouring  under  a  violent,  inflammatory  Fever 
with  Delirium^  the  ^th  Day  towards  Night,  I  was 
feiz*d  with  exceilive  Pain  in  my  Arms  and  Hands, 
upon  which  I  bath'd  my  Hands  a  long  Time  in  warm 
Water,  by  Perfuafion  of  two  worthy  Gentlemen  of 
the  Faculty,  now  living,  who  were  then  my  Fellow 
Students,  and  watched  by  me.  In  a  little  Time  my 
Hands  began  to  fwell,  and  in  4  or  5  Hours  my  DeJi* 
rium  and  Fever  went  off  intirely,  tho*  my  Hands  xc- 
main'd  fwoln  and  pain'd  for  fome  Time. 

If  Nature,  therefore,  in  forae  Cafes,  take  fuch  ex- 
traordinary Methods  to  free  herfelf  from  Difeafes, 
how  intent  ought  we  to  be  in  promoting  her  Opera- 
tions, in  a  Diftemper,  where  the  Metajlafis  of  the 
morbific  Matter  to  the  Hands  and  Feet  is  generally 
regular  and  falutary.  Tis,  undoubtedly,  upon  this 
View  that  Baglivi  orders  Sponges  foak'd  in  a  warm 
emollient  Deci^on,  to  be  apply'd  to  the  Hands  and 
Feet  in  the  Small-Pox  :  And  this,  he  faith,  he  hath 
done  with  great  Succefs.  I  have  feen  no  lefs  from 
filifters  maturely  apply'd  to  the  Arms  and  Legs  j  but 
then  I  order'd  the  Patients  to  drink  plentifully  of  a 
thin  Whey  or  the  like,  which  takes  off,  in  great  Mea- 
fure,  the  Acrimony  of  the  Cantbaridss. 

Before  I  conclude  this  Paragraph,  1  cannot  but  ob- 
ferve,  that  the  Delirium^  attending  the  Eruption  of  the 
Small-Pox^  is  very  much  alleviated  by  the  Application 
of  emollient  Cataplafms  to  the  Feet,  in  Children  efpe- 
cially.  Tis,  indeed,  what  I  do  commonly  of  courfc 
apply,  when  I  am  confulted  at  the  Beginning  of  the 
Diftemper,  and  1 1  link  I  have  had  Reafon  to  imagine,  in 
many  Ca'es,  that  it  hath  been  a  Means  of  deriving  the 
variolous  Matter  that  Way  j  and,  by  making  the  Lrup. 
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tibns  more  copious  in  the  lower  Parts,  the  Face  and 
Bread  have  fufFer'd  lefs  than,  1  had  Reafon  to  fear, 
otherwife  might  have  happened.  The  great  Tender- 
nefs  of  the  Feet,  which  happens  after  their  Applica- 
tion, is  a  trifling  Difadvantage,  in  Coiiiparifon  of  the 
Benefit  may  be  received  by  them  •,  and  fo  are  thofc 
(hooting  Pains,  which  often  affed  the  Legs  on  the 
Ufe  of  thofe  Cataplafms :  Not  to  fay,  that  thefe  are 
rather  an  Argument  of  the  Benefit  arifing  from  their 
Ufe. 

in  the  confluent  Kind,  generally  a  MiElurition  and 
^yfuryc2Lmt  on  about  the  12th,  or  igrh  Day  jand 
that  when  there  were  no  Bilfters  apply'd.  Ir  a  large 
Quantity  of  turbid  Urine  followed,  it  was  foon  fuc- 
ceeded  by  Urine,  which  depofed  a  very  large  Sedi- 
ment ^  but  if  it  proved  thin  and  limpid,  and  in  fmall 
Qjiantity,  a  ^elirium^  Tremor^  Subfultus  Tendinum^ 
and  other  convulfivc  Symptoms,  foon  followed. 

There  were  no  Symptoms  fo  certainly  fatal  at  the 
Turn  of  thefe  SmalUFox^  as  a  Delirium^  and  (what  is^ 
I  think,  of  conflant  ill  Omen  in  ail  Kinds  of  eruptive 
Fevers  at  the  State)  a  Djfpna^a,  or  the  Jnbelofa  R^- 
fpirntio  :  If  we  bled  upon  the  firft  Appearance  of  them, 
we  frequently  fav'd  our  Patient  ^  the  Omiffion  of 
which  a  few  Hours  made  the  Cafe  irrecoverable. 

It  was  very  common  in  Perfons  afflided  with  thefe 
Tox^  that  8,.  or  ic  Puftulcs  would  run  together,  and 
form  a  large  Vcfication  full  of  a  limpid,  crude  Matter, 
which  would  continue  fo  fevcral  Days  after  the  Incru- 
ftation.  *  In  one  that  dyM,  I  faw  Monifications  under 
thefe  Bladders.  I  thought  it  neceflary  to  let  out  this 
Matter  with  a  Lancet,  or  Needle,  as  foon  as  poflible, 
left  it  fhould,  (as  it  did  when  left  to  itfelf)  caufean  \JU 
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ceration  ^  and  T  could  not  but  believe  it  proper,  ina& 
much  as  the  Thinnefs  of  the  Matter  rendered  it  capa- 
ble of  being  abforb*d  into  the  Mafs  of  Blood,  and  that 
the  longer  it  lay,  the  more  acrimonioua^it  would  grow, 
it  not  admitting  of  Concodion. 

In  two  Patients,  I  faw  feveral  of  the  Puftules  filPd 
with  a  bloody  Sanies  i  I  was  furpriz'd  to  find  ^  one 
of  them  get  fo  eafily  over  the  Diilemper,  tho'  fhe  la- 
bour*d  al(o  under  the  Flux  Kind. 

The  Defquammation  was  very  flow,  the  black  Crufis 
adhering  feveral  Days,  nay  Weeks,  after  the  Turn, 
while  abundance  of  purulent  Matter  gleeted  from  un* 
der  them.  Thefe  left  very  ugly  Cicatrices.  No  Appli- 
cation feem'd  to  me  to  have  a  better  EfFe<2,  in*  this 
Cafe,  than  frequently  fomenting  the  Parts  with  waroi 
Milk,  or  Milk  and  Water  ^  this  diluted  the  acrid  Salts, 
wafh'd  them  off,  and  (bften*d  the  Skin  r  Oily  Lini- 
ments, by  (lopping  the  Pores,  are  frequently  hurtful. 

In  a  Cafe  or  two  I  obferv'd  a  RepuUulation  of  Pu- 
flules  under  the  Crufts  in  the  Face  and  Hands,  when 
thrown  off.  This  particularly  in  the  Boy,  that  re- 
covered with  Purple  Spots.  The  latter  were  difltind, 
tho'  the  former  were  in  the  greateft  Degree  confluent. 

Nothing  fo  certainly  abated,  and  took  off  the  fecon- 
dary  Fever  after  Bleeding,  (if  indicated)  as  gentle  Ca- 
thartics ^  fuch  as  Rhub'/irh^  Manna^  Tartar  Infuf. 
Senn.  and  the  like.  The  hot,  fcammoniate,  aloetic 
Purgers  feem  not  fo  proper,  at  lead,  to  begin  with. 
Thefe  I  gave  the  loth,  nth,  12th,  or  13th  Days,  tf 
I  found  the  Patient  have  a  quick  Pulfe,  feverifh  Heat^ 
dry  Tongue  Head-ach,  reftleis  xAnziety,  and  other 
Symptoms  of  the  putrid  Fever.  Some  one,  or  other  of 
thefe,  being  once  or  twice  repeated,  I  gave  Calomel^ 
aad  purgM  it  off.  This  was  our  general  Method,  and 
the  moft  fuccefsfuL  I  caiu 


Ur   umC,**  r.uwA 


(  ?po  ) 

I  cannot  but  think  the  World  highly  obligd  to  the 
lEoft  learned  Dr.  Friend^  and  the  other  noble  Orna- 
ments of  our  Faculty,  that  have  introduc'd^  and  wrote 
in  Favour  of,  this  Method.  In  the  Beginning  of  my 
Pradice,  relying  upon  the  Authority  of  Morton^  J 
gave  the  Cortex  to  check  the  fecondary  Fever  ;  efpe- 
cially  when  I  found  it  (as  is  very  frequent)  evidently 
intermit ;  but  I  cannot  fay  with  a  Succefs  any  way 
anfwering  my  Expeftation  :  Not  but  that  after  due 
Purging,  the  Bark  is  very  proper  to  exringuifh  the 
hedical  Difpofition  of  t!ie  Blood,  which  is  frequently 
the  Confequence  of  the  Small  Pox^  to  which,  if  a 
cool  Regimen,  and  Affes  Milk  (where  no  Idiofyncracy 
forbids  it)  be  fubjoin'd,  we  have  done,  perhaps,  as 
much  as  lies  in  the  Power  of  Phyfick. 

By  this  Method  of  early  Purging,  in  the  coherent 
and  confluent  fox,  I  have  feen  feveral  refcued  from 
the  moft  imminent  Danger,  whofe  Recovery  looked 
rather  like  a  Refurreftion. 

This,  furely,  is  the  only  Way  of  cleanfing  the 
Vrma,  VU  ftufPd  with  a  Load  of  foe: id,  acrid  Impu- 
rities thrown  off  by  the  Gl  mds  of  the  Guts,  which 
cannot  be  fuppos'd  to  ceafe  from  their  Office,  during 
the  Courfe  of  this  Diftemper :  And  forafmuch  as  the 
Pores  of  the  Skin  are  at  this  Time  very  mtich  confti- 
pated  by  the  incrufted  Puftules,  'tis  reafonable  to  be- 
lieve,  the  Glands  of  the  Guts  rather  feparate  more  than 
ufual ;  it  being  an  allowed  Maxim  in  Phyfick,  That 
the  LefTeningone  Evacuation  is  the  Encreafe  of  an* 
other  ;  efpecially  where  there  is  fuch  a  peculiar  Con- 
fent,  as  between  the  Skin  and  the  Guts. 

Jf  fo  the  Excrement,  being  retained  for  a  Week,  or 
more,  b/  its  Weight  prefling  on  the  great  Artery, 
hinders  the  Blood  from  paflTmg  freely  to  the  lower 
Parts,  and  fo  deluges  the  Brain.    Hence  thofe  />/i- 
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riumsj  Coma\  &c.  fo  frequently  tlireatcning  at  tliis 
Stadium  of  the  Difeafe.  Fur.her^  can  we  imagine, 
that  the  putrid  Recrement  of  the  now  putrid  Blood, 
join'd,  perhaps,  with  the  Fus  of  the  internal  ?ox^  and 
having  alfo  the  Addition  of  Tome  Part  of  the  morbifick 
Matter  feparatcdby  the  Giands  of  the  F/zr/r^j,  which 
is  accidentally  fwallowed,  muft  not  be  greatly  hurtful, 
by  remaining  in  the  Inteftines  ?  where  growing  more 
and  more  acrimonious,  (as  is  the  Nature  even  of  our 
moft  balfamic  Juices,  when  they  are  extra  Aream  Or- 
culatiojiis^  and  exposM  to  the  conftant  Heat  of  the  Bo- 
dy) it  contaminates  the  Chyle,  or  Liquors,  that  arc 
drunk,  is  re-abforb'd  into  the  Mafs  of  Blood,  and  be- 
comes a  Pabulum  to  the  very  lever,  which  Na- 
ture endeavours,  even  this  Way,  partly,  at  leaft,  to 
throw  off. 

And,  in  very  Deed,  what  horribly  ofFenfive,  foe- 
tid, large  Stools  do  we  obferve  in  this  Diftemper  on 
the  Ufe  of  Clyfters,  and  more  efpecialiy  after  a  Pur- 
gaiive?  I  mean  at  the  State,  or  in  the  Declination  : 
So  that  this  very  putrid  Matter  lying  long  in  the 
Guts,  and  growing  more  and  more  fo,  becomes  at  lafl: 
fo  virulent,  as  to  corrode  them,  and  brings  on  that  very 
Diarrhcea^  or  Dyfentery,  which,  \is  fo  vainly  fear*d, 
would  arife  from  a  gentle  Cathartic  j  feeing  we  are 
always  eafily  able  to  check  its  Force  (if  Need  be) 
with  an  Opiate,  &c. 

How  often  do  we  find  fevcrifli,  heflic  Heats  proceed 
from  a  Cacochymy  of  the  firft  PafTages,  in  Children 
efpecialiy  ?  In  which  Cafe,  a  liirle  Rhubarb,  or  a  few 
gentle  flomachick  Purgers,  (hall  do  more  to  remove  the 
feverilh  Difpofition  than  a  Pound  of  the  Cortex.  In- 
deed, it's  common  enough  to  find  the  Bark  itfeif  purge 
gently  upon  its  firft  Adminiftration :  And  Tm  confi- 
dent, in  (ome  Cafes,  it  hath  the  better  Effect.  Have 
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The  major  Part  of  the  adult  Perfons,  that  had  the 
TJnhappinefs  to  be  feiz'd  with  this  Diftemper,  dy'd  ; 
among  whom  fell  an  old  Gentlewoman  of  72  ;  a  very 
uncommon  Exit  for  a  Perfon  of  her  Years  ! 

It  was  a  remarkable  Inftance  of  the  extraordinary 
Virulence  of  thefe  Small-Pox^  that  the  Women  (tho* 
they  had  had  the  Small-Pox  before,  and  feme  very  fc- 
verely  too)  who  conftantly  attended  thofe  ill  of  the 
confluent  Kind,  whether  Children,  or  grown  Perfons, 
had  generally  feveral  Puftules  broke  out  on  their  Face, 
Hands,  and  Breaft,  exaftly  refembling  the  pocky  Pu- 
ftules, which  undoubtedly  arofefrom  the  Matter  of  the 
cruih'd  Pox  infecting  the  Skin  in  thofe  Parts,  Thofe 
Puftules  arofe,  maturated,  and  fcabb'd  off,  intirely 
like  the  true  Pox.  f  1  knew  one  Woman,  that  had 
more  than  forty  on  one  Side  of  her  Face  and  Breaft  j 
the  Child  flie  attended,  frequently  leaning  on  thofe 
Parts  on  that  Side.  I  obferv'd,  that  thofe,  which  had  the 
tendereft  Skins,  and  who  attended  thofe  ill  of  the 
word  Sort,  had  moft  of  thefe  Eruptions,  We  had  a- 
bundance  of  Inflances  of  this  Nature. 

In  the  Beginni  ig  of  this  Conftitution,  the  Small- 
Pox  were  much  more  malignant  than  they  have  been 
for  this  Month,  or  two,  laft  pad.  Indeed,  when  they 
raged  moft  feverely,  forae  Children  had  them  very  fa- 
vourably, and  required  no  other  Phyiick  than  to  be 
duly  purg'd  after  them. 

t  Mr.  Hicks's  Nurfc. 
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I.  Jn  Jccount  of  the  Strata  in  Coal- Mines ^  &cc. 
!By  John  Strachcy,  £/^j  F.  (?{.  6\ 

IT  was  fome  Time  finer,  that  in  a  Letter  to  one  of 
the  Members  of  this  Society,  I  gAve  an  Account 
of  thefeveral  Strata  of  Earths  and  Minerals,  found 
in  fome  of  the  G>ai- Works  in  Somerfetjhtfey  which 
was  printed  in  Phil.  TranfatUans^  N^  360.  But  there 
is  one  great  Error  in  the  Print  ^  for  whereas  I  faid, 
that  in  thofe  Parts  they  never  meet  with  Freejlofie 
over  the  Coal  ^  the  Printer,  by  miftake,  calls  it  Fire- 
Jlone-^  whereas  Firejione  is  always  found  in  thofe 
Mines,  contrary  to  the  Works  in  Staffordfiire^  Ncw^ 
cajlle^  and  Scotland^  where  Freefione  does,  indeed, 
lie  over  the  Coal.  1  have  farther  obferved  the  Strata 
of  Stone,  Clay,  and  Marie,  of  the  interjacent  Hills^ 
where,  under  the  black  Marie,  lies  a  fpongy  yel* 
lowi(h  Earth  \  all  this  lies  above  the  red  Soil,  which 
I  have  faid  is  generally  the  Surface  of  the  Vallies, 
where  the  Coal  is  found.  And  as  this  red  Mould  on 
the  Surface  degenerates  into  Marie  or  Loom,  fo,  towards 
the  North- Weft,  beyond  or  without  the  Veins  of  Coal, 
about  fVinfordy  in  the  fame  County,  it  turns  to 
Ruddle,  or  Red-Okre,  ufed  chiefly  for  marking  of 
Sheep,  and  for  ground  Colours  or  Priming,  inftead  of 
Spanijb  Brown ;  and  often  counterfeits  B^le  Armoniack. 
But  as  I  never  heard  any  Coal  was  found  to  the 
Weft  or  South  of  Mendip-biUs;  {oCotfwold^  to  t'lc 
North-Eaft,and  theChalk-Hills  of  Marliorough-Dorvns 
and  Salisbury  Flainij  feem  to  fet  Bounds  to  the  Coal 
Country,  to  the  Eaft  and  South-Eaft  of  which  Fig  \. 

K  k  k  may 


ac 


(  19^  ) 

may  be  fuppofed  a  Seftion  from  South-Eall:  to  North 
Weft,  vts&.  from  the  Dip  to  the  Rife  •,  and  Fig.  2.  \ 
right  Angles,  from  South-Weft  to  NorthEaft,  on  the 
Drift  or  Level. 

I  mention  this  by  way  of  Corredion  and  Addition 
to  my  former  Obfervations  of  the  Coal- Works  in 
Somerfetfhire.  I  have  fince  had  Opportunities  to  be 
underground,  and  view  feveral  Coal- Works  in  Scot^ 
land  and  'Northumberland^  and  to  obferve  the  feveral 
Strata  there.  At  Widdrhmon  they  have  four  Fathom 
Clay,  then  a  Seam  of  Coal,  about  fix  Inches  thick,  not 
worth  working  \  then  a  white  Freeftone ;  then  an 
hard  Stone,  which  they  call  a  Whin ;  then  two  Fa- 
thom of  Clay ;  then  a  white  foft  Stone  \  and  under 
that  a  Vein  of  Coal  three  Feet  nine  Inches  thick. 
This  is  a  fmall  Coal  of  the  fame  Nature,  but  not  {o 
good  as  the  Newcaflle-Coal  which  comes  to  London 
Market.  Thefe  Veins  dip  to  the  South-Eaft,  one  Yard 
in  twenty.  Near  Tranent^  in  EaJl.Lothian  in  Scot- 
land^ the  Coal  dips  alfo  to  the  South-Eaft,  in  the 
fame  Proportion  j  but  at  Baldoe^  in  the  Parifli  of 
Campfy^  three  Miles  from  KjIJitb^  it  dips  to  the 
North-Eaft  •,  and  at  Madejione^  near  Falkirk^  to  the 
fame  Point,  and  in  the  fame  Proportion.  The  Strata 
of  Earths  and  Minerals,  at  thefe  Places,  agree  very 
near:  They  have,  as  the  Ground  rifesor  falls,  one, 
two,  or  three  Fathom  of  C!ay  j  then  eleven  Fathom  of 
Slate,  or  Coal-Clives ;  one  lathom  of  Limeftone  j  un- 
der that  two  Fathom  of  Slate,  Earth  and  Stone ;  and 
then  Coal.  And  all  thefe  agree  in  this^  that  the 
Pits  generally  need  no  Timber,  and  have  a  good 
Roof,  which  is  fupported  by  Pillars  of  Coal,  which 
they  leave  in  the  working.  At  Baldoe^  the  Coal  is 
commonly  forty-five  Inches  thick  i"*  and  all  along,  for 
forae  Miles  Eaftward  thence,  on   the  Sides  of  the 
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Hills,  are  Crops  of  Coal  and  Limcftone ;  and  often- 
times the  Tenants  fpit  up  as  much  as  will  fcrve  their 
Turn  for  a  Winter's  burning,  juft  under  the  Surface  j 
for  there  wants  a  Market,  and  it  is  fcarce  worth 
working  for  Sale,  And  to  the  North-Weft  and 
North,  in  the  Drift  of  the  Coal  in  higher  Ground, 
and,  confequently,  lying  over  it,  there  appear,  in 
the  Sides  of  the  Hills,  Seams  of  Spar  and  Lead,  the 
Drift  of  whch  is  North- Eafl,  and  lies  almoft  perpen- 
dicular; but  what  Obliquity  there  is,  pitches  to  the 
South-Eaft.  At  Aucboiclaugb^  fix  Miles  Eaft  from 
Kylfithj  there  is  a  Coal  eighteen  Feet  thick  j  this  dips 
one  Foot  in  three,  and  is  hot  purfued  by  reafon  of 
Water  ,  and,  for  want  of  a  Market,  will  not  quit  the 
Coft  of  draining.  At  Madejlone^  the  Con!  is  four 
Feet  and  a  half  thick,  above  three  Fathom  and  a  half 
deep :  They  land  it  (as  at  many  Coalhews  in  the 
Country)  on  Girls  Backs.  Near  Tranent  are  three  diffe- 
rent Veins  wrought ;  the  undermoft  is  about  eight;pen 
Fathom  from  the  Surface^  call'd  the  S plenty  Coaly  four 
Feet  and  a  half  thick  ,  ii*s  a  hard  but  not  large  Coal-, 
makes  a  clear  and  ftrong  Fire  •,  lies  ten  Fathom  under 
the  main  Coal^  which  is  nine  or  ten  Feet  thick,  and 
comes  out  very  large,  lis  Roof  is  of  Freeftone,  under 
which  I  walked  backward  and  forward  two  Hours  j 
but  had  no  Opportunity  to  make  any  other  Obfer- 
vations  on  the  upper  Vein,  than  that  it  is  about  four 
Feet  thick,  and  neither  fo  hard  or  large  as  the  other. 
As  I  have.  Fig.  i.  and  2.  drawn  the  different  Strata 
(which  have  come  to  my  Obfervation)  on  a  fuppofed 
Plane,  as  they  there  lie ;  in  Fig,  g.  and  4. 1  protrad  the 
fame  in  a  globular  Projeftion,  fuppofing  the  Mafs  of 
the  Terraqueous  Globe  to  confift  of  the  foregoing,  or, 
perhaps,  of  ten  thoufand  other  different  Minerals,  all 
originally,  whilft  in  a  foft  and  fluid  State,  tending 
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towards  the  Center.  It  muft  mechanically,  and  al- 
moft  neceflar41y  follow,  by  the  continual  Revolu^ 
tion  of  the  crude  Mafs  from  Weft  to  Eaft,  like  the 
winding  up  of  a  Jack,  or  rolling  up  the  Leaves  of  a 
Paper- Book,  that  every  one  of  thefe  Strata,  tho'  they 
each  reach  the  Center,  muft,  in  fome  Place  or  other, 
appear  to  the  Day  ^  in  which  Cafe  there  needs  no  fpe- 
cilick  Gravitation  to  caufe  the  lighteft  to  be  upper- 
moft,  &c.  for  every  one  in  its  Turn,  in  fome  Place 
of  the  Globe  or  other,  will  be  uppermoft  ^  and,  were 
it  pradicable  to  fink  to  the  Center  of  the  Earth,  all 
the  Strata^  that  are,  would  be  found  in  every  Part, 
and  according  to  the  Poet,  Fondetibus  Ubrata  fuis. 
Add  to  this  that  in  all  Places  within  my  Knowledge, 
the  Obfervation  of  *  another  Member  of  the  Society 
has  held  good,  that  the  Precipices  of  all  Hills  are  to 
the  Weftward^  whereas  the  Afcent  to  the  Eaft  is  more 
graduaL  The  farther  Enquiry  into  which  I  offer 
to  the  Curious,  who  have  better  Opportunity. 


II.  De  Experimento  prohandi  Spiritum  Vmi  Gallicij 
perquam  uJitatOy  fed  reVera  fal/o  et  fallaci.  Ju^ 
fiore  C.  Neuman,  Chym.  ^rof.  (!(eg.  Bcro- 
lin.  9^-  5.  S. 

SI  qua  rerum  naturalium  eft  fcientia,  c  qua  mul- 
tx  erroneae  opiniones,  praejudicia,  fpeculationes, 
&  inde  fecutse  falfas  hypothefes  atque  experimenta 
extiterunt,  Chymia  in  primis  eft ;  quse  tamen  in  fe 
confiderata,  non  nifi  certis,  in  externos  fenfus  incur- 
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rentfbus,  proinde  faciUimis,  &c  tuto  concludentibift 
relpus  occupata  cfl  j  quo  magis  mirandum  eft,  qu6d 
quam  plurimi  ea  de  re  confcripti  libelli  pauciflima 
vera  in  fe  contineant,  multo  minus  neceffarix  ad  rem 
experientiae  refpondeant.  Hinc  etiam  aliquant ulum 
modo  rei  expertus  noo  moratur  magnificos  &c  inge- 
nlofe  excogitatos  librorum  titulos,  apparationes  Chy- 
micas,  vanafque  arcanorum  oflcntationes,  dum  pro* 
tinus,  quam  tallacibus  &  incertis  opinionibus  fundata 
lint,  perfpicit.  Hos  flexus  Labyrintheos  pervadere, 
eorumque  varias  aberrationes  attingere,  non  eft  infti- 
tuti  noftri^  fed  imprasCentiarum  tantummodo  de  ex- 
perimento  quodam  Chymico,  fortafle  jam  multis  ab- 
hinc  annis  frequentato,  imaginario,  &  reapfe  falfo  ac 
fallaci,  quod  tamen  quafi  peculiare  aliquod  arcanum 
5c  ingeniofum  inventum,  adhuc  dum  occultatur,  fen- 
tentiam  exponemus,  eademque  opera  demonftrabimus, 
quod  qui  tali  experimento  fidunc,  manifefto  decipi* 
antur,  dc  auod  ad  id  negotii  re(}ui(ita  prxparatio 
Chymica  nullum  prorius  (it  myfterium,  uti  vendita- 
tur,  fed  res  rudem  (implicitatem  redolens,  admodum 
vulgaris  &c  perquam  notiflima. 

Quantum  ad  rem  propofitam  :  Nonnulli  negotiatores 
in  Hollandia^  Anglia^  Hainburgi^  Dantifcij  Scc.  qui 
maxime  in  coemendo  Sc  divendendo  fpiritu  vini  Gal- 
lici  occupati  funt,  certum  aliquod  expcriraentum  pro- 
batorium  crepant,  idq^  pro  magno  arcificiolac  (ingula- 
ri  arcano  venditant,  tirmiter  perfuafi,  fc  ope  hujus 
experimenti  non  folum  fpiritum  vini  Gallici  a  fpi- 
ritu frumenti,  fed  eti^m  genuinum  ab  aduherato 
difcernere,  atque  ita  in  coemendo  genuino  fpiritu 
vini  Gallici,  nequaq^uam  defraudari  pofle.  Hinc 
etiam  tanquam  indubitatum  Sc  infallibile  probamen- 
tam,  imo  magnum  aliquod  arcanum,  quod  non  omnes 
calleant,  adhuc  exiftimatur,  adeo,  ut  nemo  hunc  li- 
quorem  probatorium,   nee  olfaciendum,  neque  gu- 


C  400  ) 

flandum  mlhi  concedere  unquam  voluerit,  tametfi  fide 
interpofita  proteftabar,  me  illorum  commercio  ncc  no- 
citurum,  ncc  artem  banc  cum  aliquo  communicaturuiiu 
Quid  quod  nee  ego  ipfe,  nee  illi  praenofcere  qui- 
b*ant,  utrum  ego  nudo  olfadu  vel  guftu  conjedando 
illico  aflecuturus  effem,  quidnam  rei  fit,  5c  qua  rati- 
on e  paranda  effet  ? 

Subjedum  liquor  quidam  eft  fubfufco-flavefcens, 
quo  adhibito  mercatores  experimentum  iftud  ita  pera. 
gunt.  Complent  primo  fcyphum  vitreum  fpiritu  vini 
Gallici  probando,  deque  liquore  ifto  in  fcyphum  ilium 
vel  unicam,  vel  duas  irefve  guttas,  pro  quantitate  fpi- 
ritus  vini  infuG,  inftilhnt.  Quod  fi  bonus  fuerit  dc 
genuinus  fpiritus  vini  Gallici,  ftatim  in  fundo  vitri 
impleti  exiflit  admodum  caeruleus  color  pulcherrimus, 
qui  fi  cadle  mundiore  agitatur,  cum  reliquo  fpiritu 
permiftus,  totum  vitrum  colore  cyaneo  tingit  j  fin  au. 
tern  fpiritus  frumenti  fit,  ne  quicquam  cyanei  colo- 
ris  in  vitro  confpicitur,  fed  fpiritus  ilie  colorem  fuum 
primigcnium  retinet,  etiamfi  de  liquore  dido  vel  vi- 
gecuplo  plures  guttae  fcypho  impleto  inftiiJentur*  Si- 
cuti  igitur  hie  modus  probandi  generatim,  putum  fru- 
menti fpiritum  a.puto  puro  fpiritu  vini  Gallici,  exopini- 
one  Mercatorum  difcernit:  ita  hi  confequenter  hac  hy- 
pothefi  fidentes  de  utriufque  fpiritus  vini  &C  fru- 
menti adplterinas  commifcelas  gradibus  diverfis  judi- 
cant.  Norunt  enim  ex  confpefto  colore  caeruleo,  nifi 
hie  obfcure  talis,  fed  fubcxruleus  modo,  csfius,  glau- 
cus,  aut  ex  cyaneo  viridefcens  appareat,  dijudicare, 
fpiritum  vini  non  folum  aiulteratum,  fed  etiam  quoad 
gradus  tot  plufve  minufve  partibus  fpiritus  frumenti 
mixtum  effe. 

Equidem  lubens  fateor,  hanc  rationem  proband! 
fpiritus,  ubi  primum  earn  animadvertebam,  admira- 
tione  quadam  5c  deledatione  me  affecifTe,  ita  ut  earn 
omnino  ccrtam  &  falfi  nefciam  primo  adfpeftu  cre- 
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derem,  quo  etiam  magis  nunc  talibus  Mercatoribus  8c 
Oenopolis,  rerum  Chymicarum  ignaris,  infcrutabilein 
fibi  errorein  condonare  poirum.  Qpum  autem  animo 
mecum  fubinde  agitarem^  quod  nullum  adhuc,  quan- 
tum fciam,  demonftrativum  experimentum  proftat,  cu- 
jus  ope  peculiares  purl  fpiritus  vini  Gallici  8c  quidem 
redificatiflimi  partes  conftitutivas  a  fpiritu  frumenti 
a^que  redificatiflimo  diftindas  oftendere  vel  faltem 
fulpicari  poflimus,  fed  quod  uterque  fpirituum  ex 
lifdem  partibus  ciTentialibus  conftet,  in  quam  cominu- 
nem  qualitatem  (impliciter  neceffaria  fermentatione 
rediguntur,  ideo  argumentatus  quoquc  mecum  fum, 
quod  fi  qua  notabilis  diverfitas  in  dldis  fpiritibus  evc- 
nirety  ea  non  a  mixto  intrinfeco  tanquam  mixto  fpi- 
ritus vini  formante,  vel  a  vini  indole  ex  quo  fpiri- 
tus deftillatus  fuit,  fed  neceifario  ab  additamento  quo- 
dam  heterogeneo,  ad  conflituendum  fpiritum  vini, 
oua  talem,  nullo  modo  pertinente,  ortum  ducat,  five 
iub  fermentatione  aut  dellillatione  peregrinum  quid 
addatur,  five  tingendo,  excrahendo,  vol  ipfa  commif- 
cela  aliorutn  liquidorum  aut  folubilium  contingat. 

Meum  non  eft  in  foils  ejufmodi  cogitatis,  prsecipi- 
tatis  ut  plurimum  5c  fallacibus,  acquiefcere  ^  quare 
varia,  ad  rem  pertinentia,  experimenta  inditui,  quibus 
etiam  facile  impetravi  conjeduras  meas  confirmation 
nem,  quod  fcilicet  in  ida  per  didum  experimentum 
apparenter  proveniente  diver fitate,  nulla  fit  rations 
fpiritus  ardentis  vera  8c  effentialis  diftindio,  fed  quod 
produdio  coloris  caerulei,  ex  quo  differentia  judicatur, 
heterogeneo  cuidam,  8L  ad  fpecialem  conflitutionem 
fpiritus  vini  plane  non  rcquifiti  additamento  dc- 
beatur,  atque  ita  totum  experimentum,  quacunque 
demum  verifimilitudine  fefe  commendans,  falfum  fit^ 
fallax,  8c  inutile,  id  4^od  jam  ulterius  comprobabo. 
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Praemonendum  autem  mihi  eft  quod,  cum  de  addi- 
tamcnto  hoc  fpiritus  vini,  liquorc  ad  experimenium 
pertinentc  dcftitutus,  ccrtior  fieri  non  aque  poffem, 
operam  dederim  feduJam,  didum  modo  liquorem,  ut- 
pote  ipfummec  anificium  laudatum,  adinveniendi, 
quamvis  ab  initio  parum  in  id  concitatus,  quod  eum 
nunquam,  ceu  dixi,  neque  guftu,  neque  odoratu  fen- 
tire,  nee  ni(i  fub  inftitutis  experimentis,  eminus  in- 
tueri  licuerit,  neque  etiam  difGcultatc  fua  caruiiTent 
eum  explorandi  tentamina  (quamvis,  ut  apparebit, 
(implex  ille  fit  5c  fatis  notus)  pifi  ab  amico,  qui  Ge- 
dani  cum  quondam  guftaverar,  percepiflem,  quod 
ftyptico  fapore  fe  exhibeat,  quorfum  cum  omnia  mea 
experimenta  dirigerem,  tandem  reperi,  quod  arcanum 
illud  tanto  in  pretio  habitum  aliud  nihil  fit,  quam 
mera  folutio  Martis  in  acido  vitriolico,  five  ex  Marte 
cum  fpiritu  vitrioli  foluto,  £c  cum  aqua  diluto,  five 
ex  vitriolo  Anglico,  five  ex  vitriolo  quodam  Venc- 
reo-Martiali,  pracipitando  parato,  five  ex  mineras 
cujufdam  Martis,  quaiis  Hafiiaca  eft,  extrad'ione  con* 
ftet,  quamvis  color  caruleus  omnium  elegantifiimus 
cum  ultima,  nempe  cum  fie  ^Ido  liquore  terras  Martis 
folaris  appareat:  quo  faturatior  folutio  eft,  eo  minus 
ejus  pro  expcrimento  faciendo  requiritur. 

Qpamvis  autem  liquoris  hujus,  utpote  jam  dudum 
cognitiy  nova  non  fit  inventio  quoufque  tamen  pro 
experimenio  illo  probatorio  adhioetur,  res  mihi  nova 
omnino  fuit,  &  perquam  grata,  tum  quod  antea  co« 
gi^ando  in  eam  nunquam  fponte  inciderim,  tum  quod 
in  fecretis  haberetur  a  Mercatoribus,  &  pro  arcano 
follicire  fervaretur,  tum  etiam  dc  quidem  potiflimum 
ideo  quod  per  experimenta  mea  accefibrium  illud, 
fpiritui  vini,  qua  tali,  peregrinum  &  minus  eifentiale, 
colorem  vero  cxruleum  proprie  cum  liquore  dido 
producens,  quid  fit,  &  quanta  fallacia,  imo  falfitate 
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roanifefta  laboret  cxperimentum  probatorium  detegere 
&  propalare  potuerira,  qu?e  prsecipua  mihi  caufa  fuit» 
ob  quam  obfervationem  hanc  inclytas  Societati  exhi- 
bere  geftiam. 

Additamentum  autem  illud  flavedinem  primum  fpi« 
ritui  vini  Gallic!  concilians,  hinc  6c  fub  experimeu- 
to  caeruleum  colorem  provocans,  lignum  quercinum 
eft,  five  fegmenta  aut  ramenta  ejus  cum  fpiritu  vini  in- 
fundantur,  five  in  dolio  quercino  novo  fervetur  fpiri* 
tus,  ufque  dum  fiavedinem  ex  ligno  extraxerit  -^  quo 
magis  autem  flavefcit  ille,  eo*  magis  casruleus  quoque 
cum  liquore  martiali  evadit  fub  experimento^  nifi  cro- 
CO  vel  alia  quadam  re  flava  tindus  fuerit. 

Quod  autem  totum  negotium  non  nifi  ligno  quer- 
cino debeatur,  experimento  fequentj^  in  contrarium 
fado«  confirmo  :  AflUmo  nempe  fpiritum  frumenti, 
eundem,  qui  cum  liquore  neque  ca^ruleum  colorem 
exhibet,  neque  ullam  aliam  mutationem  fubit,  atque 
ideo  a  mercatoribus  pro  puro  frumenti  fpiriru  judi- 
catur,  huic  indo  ramenta  quercina,  &  infufa  relinquo, 
donee  fpiritus  frumenti  flavedinem  fpiritus  vini 
Gallici  fere  contraxerit,  filirato  huic  ipiritui  dum 
liquorem  vi  riolicum,  ficuti  fpiritui  vini  Francici, 
inftilio,  eundem  colorem  cxrulenm  &  «que  elcgan- 
tem  acquiro,  nulla  ne  leviflima  quidem  diverfitate, 
aut  diffimilitudinem  indicante  phaenomeno  interveni- 
ente  j  quod  abunde  teflatur,  omnem  mutationem  co- 
lons ex  ligno  quercino  originem  ducere. 

PolFumus  quoque  fpiritum  frumenti  cum  alio  quo- 
dam,  analogia  ad  lignum  quercinum  accedentc,  cum 
gallis,  V.  g  infundere,  fequente  fimiliter  experimen- 
to. Succedit  quoque  res  quodammodo  cum  cortice 
granati  Sc  aiiis  vcjetabilibus  adftringentibus,  omnium 
tamen  opriine  cum  ligno  quercino,  cui  cortices  grana- 
tDrum  longe  funt  inferiorcs,  violaceum  potius,  quam 
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cxrulcum  tolorem,  Sc  cuar  agitatur,   viroris  aliquid 
trabentem,  exhibentes. 

Notatu  dignuin  eA,  ouod  perparum  liquQris  ex 
li^no  quercino  extradi  lufKciat  ad  qualitatcm  fpiri* 
tui  frumenti  bene  multo  inducendam,  pro  cxrulea 
colore,  cum  dido  f^pius  liquore,  exhibendo,  (iquidcm 
cam  gutta  unica  infufi  ligni  quercini  dimidiam  fpiri- 
tus  frumenri  unciam  pro  experimento  fubeundo  ap- 
tarn  re<ldidi. 

Liquorem  five  folutionem  ex  puro  vitriolo  Martia- 
li,  nullatcnus  Venereo,  eonflare  Sc  paratam  elfe  debere, 
exinde  apparet,  quod  experimentum  i.  cum  Gofsla- 
lienfe,  Ungarico,  Dantifcano,  omnibufque  (imili- 
ter  mixtis  vitriolis,  qux  (jualitercunque  venerea  vol 
cuprea  funt,  pro  copia  cupri  commixti  plus  minu9  male 
fuccedat,  Sc  colorem  valde  dilute  coeruieum,reuc2efium 
producat.  2.  Q}iod  cum  puro  vitriolo  Veneris  plane 
non  fuccedat,  nee  ullum  colorem  cxruleum  provocet, 
ficuti  id  variis  experimentis,  infra  in  ejus  teftimonium 
allatis,  temando  didici. 

Dicendum  adhuc  r-edaret  ut,  quibus  de  caufis  &c 
quomodo  color  ide  casruleus-oriatur,  explicarem^  quia 
vero  rem  pro  incipiente,  vel  diluto,  atramentorio  fcrip- 
torio  habeo,  cujus  ingredientia,  colorem  fuppeditan- 
tia,  pra^cipua  ex  iifdem,  nempe  ex  vitriolo  Martis 
&C  adflringente  vegetabiii  conAant ,  de  quibus  D. 
Lewery  fcite  &  copiofe  difleruit  (y.  Hiftoire  de  TAca- 
demie  des  Sciences  Tannee  1707. )  hunc  potius 
allegare  volui  illis,  qui  talibus  deledantur,  quam 
obfervationem  banc  meam  allegatis  hujufmodi  comple- 
re  &  extendere.  Qui  opticis  aliifque  Philofophicis 
rationibus  capiuntur,  D.  BoyUy  D.  Newton^  &  alios 
legant,  qui  de  coloribus  fcripferunt^ 

Sub  tinem   difcurfus  mei   paucis    commemorabo, 
^uod  inier  Gallici  vini  &  frumenti  fpiritum,  purum 
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nempe  hunc  S<  cum  cura  defliiktum,  non  alia  quam 
peculiarisodoris  dc  faporis  in  Francici  fpiritu  vini  a 
vinaceis,  petiolis  Sc  acinis  tivarum  oriundi  diFe- 
rentia  indagari  debeat,  licet  idem  quoque  odor  &  fa- 
por  variis  modis  fpiritui  frumenti  conciliari  atque  hie 
ita  in  Francicum  adulterari  queat,  ut  earn  ve!  peri- 
tifTimus  pro  genuine  Francico  aut  ad  minimum  pro 
frumenti  fpiritu  plane  con  habuerit,  unde  apparet; 
quod  uti  primo  allegatum,  ita  5c  alia  experimenta  fpi- 
rituum  ardentium  probatoria  nullius,  velfaltem  infuf- 
ficientis  ufus  (int. 

E  L  ENCHU  S. 
Experimentoriim  in  rem  frafentem  faBorum. 

• 

I.  Primum  oduplas  paravi  fblutiones  virriolicas, 
pro  qualibet  drachmas  duas  vitrioli  &  unciam  unam 
cum  dimidia  aquae  communis  deftiUatas  recipiendo. 
Habui  autem  folutiones  vitrioli.  i.  Goflarienfis,  2.  Ge- 
danenfis,  9«  Hungarici,  4.  De  Cypro,  5.  Anglici, 
6.  Martis  cum  oleo  vitrioli  parati,  7.  Martis  ex  vitri- 
do  venereo  martial!  per  pnecipitationem  fadi,  &  6. 
folutionem  minerae  Martis  Hafliacas,  vel  (ic  didas  folaris, 
cujus  itidem  binas  tantum  drachmas  ad  didam  aquas 
quantitatem  afTumpIi. 

IL  Deinde  triplices  feci  adilringentium  vegetabi- 
Hum  extradiones  per  infufionem,  ad  quamvis  unciam 
vegetabilis  libram  unam  medicam  fpiritus  frumenti, 
qui  k  liquore  probatorio  antea  inftillato  nihil  plane 
coerulei  ofienderat,  accipiendo  ^  fuerunt  autem  extrac- 
tiones  1.  Ligni  quercini,  3.  Gallar.  Turcic,  3.  Gra* 
natorum  corticum. 

Ill,  Tertio:  Cum  tribus  hifce  admodum  faturatis 
cxtradionibus,  triplicem  quoque  Gallici  vini  fpiritum 
adulterinum^  colorem  fa  Item  Si  flavedinem  imitando,ex 
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frumenti  fpiritu  effinxi,  &  quibufvis  odo  fpiritus 
f rumen ti  unciis  unam  extraciionis  unclam  fingulatiui 
commifcui. 

iV.  Denique  :  Ordinarium  f  Jinpfi  fpiritum  vini  GaU 
licuni  flavelccntem,  atque  ctiam  ordinarium  recens 
dertillatum  fpiritum  frumenti,  &  de  uiroque,  fecundum 
ordinem  m..do  didl  mcum  folutionibus  vitriolicis,  ex- 
perimcnta  cepi  ac  fucceflivc  inftitui. 

V.  Infudi  ncmpc  quavis  vice  anciam  dimidiam  fpi- 
ritus vini  Francici  in  vitrum  mundum  infra  acumina* 
turn,  &  folutionis  vitriolica?  uni  am,  vel  fi  non  fufficc- 
ret  ad  cxrulcum  colorem  proferendum,  duas,  tres  uf- 
que  ad  quatuor  guttas  inftillavi,  vidique  diligcnter  at- 
tendendo,quod  fpiritus  vini  Gallici  didus  i.  cumfolu- 
tione  vitrioli  Goilarienfis  pallide  cxruleum,  q.  cum 
fplutione  vitrioli  Gedanenfis,  6c  3.  vitrioli  Hungari- 
ci  itidem  fubcaeruleum,  4.  cum  folutione  vitrioli  de 
Cypro  autem  nullum  plane  caeruleum  fed  fubviride- 
fcentem  colorem  induerit,  5,  cum  folutione  vitrioli 
Anglici,  atque  6.  cum  folutione  vitrioli  Martis,  cum 
oleo  vitrioli  parati,  itidemquc  7,  cum  folutione  vitri- 
oli Martis  per  praecipitationem  fafti,  valde  eleganten), 
fed  cum  liquore  Martis  folari  (ic  dido,  feu  folutione 
mineras  Martis  Hafiiacas,  amoeniflimum  colorem  casru- 
leum  acquifiverit,  Caufam  diverfitatis  hujus  fupra 
jam  dedim  s. 

VI.  Cepi  porro  pro  quovis  experiment 0  probatorio 
dimidiam  itidem  fpiritus  frumenti  unciam,  C\  cujufvis 
foluiionis  viiriolicse  unam,  duas, tres,  imodecem  &  plu- 
res  guttas  inftillavi,  fed  a  nuUius  neque  etiam  ipfius 
liquoris  faepius  difti  commifcela,  quamvis  plus  ad  hunc, 
quam  ad  Gallici  vini  fpiritum  addiium  fuerit,  ullam  nc 
levidimara  quidem  livedinem  coerulei  coloris  obfcr- 
vare  licuit. 

VII, 
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VII.  Poflmodum  aifumpii  dl&l  Tub  numero  IIL  dc  de 
eodem  fpiritu  frumenti,  triplici  roodo  imitando  efKdi 
fpiritus  vini  Galiici  unciam  dimidiam  pro  quovis  ex- 
perimento,  eandercque  cum  ordinario  fpiritu  vini 
Francici  fadam,  ac  fub  numero  V.  commemoratam  in- 
flillationem  cujufvis  folutionis  viiriclicas  inftitui,  6C 
eccc  conveniebant  expcrimcnta  cum  genuino,  5c  cum 
adulterato  hoc  fpir4tu  vini  Gallici facia,  per  omnia  phae- 
nomena  j  nifi  quod  propter  combina?"  j  variorum  ve  • 
getabiliura  extradiones  aliq  a  hinc  ifuie,  qja.nvis  nd- 
modum  levis  differentia  interven.rct,  uti  ex  fequcnti- 
bus  apparebit. 

VijI.  Spiritus  frumenti  cum  cxtraclione  galLram 
ab  inftillata  folu  ione  vitrioli  i,  Goflarienfis,  iridem- 
cue  !•  Gcdanenfis  nigrefcebat  quodammodo,  3.  cum 
lolutione  vitrioli  Hungarici  ab  initio,  fub  inftilla- 
tione,  dabat  quidem  aliquid  ca^rulei,  fed  inter  com- 
mifcendum  perdebat  penitus,  4.  cum  folutione 
vitrioli  de  Cypro  plane  non  tingebatur,  5,  cum  fo- 
lutione vitrioli  Anglici  eleganter  cxrulefcebat,  &  6. 
cum  folutione  Martis  utroque  modo  parati,  ab  initio 
quidem  cxruleo,  fed  commifcela  vero  &  interagitatione 
cum  caule  pennse,  violaceo  colore  tingebatur^  denique  7. 
cum  folutione  mineral  Martis,  &  quidem  una  faltem 
ejus  gutta,  mixtus  hie  fpiriius  frumenti  egregium  ac- 
quifivic  colorem  ca^ruleum. 

IX.  Spiritus  frumenti  extradione  corticum  gr^na- 
torum,  ceu  didum,  imbutus,  cum  folutionibus  vitrio- 
licis,  juxta  ordinem  pra:cedcntcm  confufus,  parum  vcl 
nihil  cserulci  provccavit,  &  circa  priora  quatuor  punc- 
ta,  eodem  fere  modo,  fe  exhibuit,  atque  fupradidus 
frumenti  fpiritus  galiarum  extradione  impra^gnatus, 
in  pofterioribus  quoque  experimentis  mox  viridiufculi 
quid,  mox  atramento  aemulum  oftendebat. 

X.  E  contrario  fpiritus  frumenti  extradione  ligni 
quercini  in  fimilitudinem  quandary  GaLic  i  infucaru?. 
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cum  folutionibus  vitriolorum  pure  martialium,  &  prx 
ceteris  cum  liquore  Martis  fiSlari,  omnium  pulcherrimo 
colore  ciiiuleo  inficiebatur.  Cum  primis  qUatiior 
folutionibus  vitriolicis  vero  eodem  fe  modo  habuit, 
ac  coeteri  fpiritus  frumenti  fucati,  imo  non  fccus  ac 
ipfe  fpiritus  vini  Gallici. 

XI.  Tandem  cum  fatis  efTem  confirmatus,  rem  cura 
ramcntis  ligni  quercini  optime  fuccedere  experiri  li- 
buit,  quantum  infufi  vel  extraftionis  ligni  quejcini, 
ad  minimum  pro  aliquali  faltem  coeruleato  colore  pro- 
ducendo  requirereiur. 

Varias  ergo  quantitates  minuendo  femper  parci  res, 
a  dimidia  drachma  ad  viginti,  quindecim  i^  pauciores 
guttas  dcfcendendo,  probavi,  adeo  ut  unica  gurta  fufii* 
ceret  totam  femiunciam  fpiriius  frumenti  qualitatc 
imprajgnando,  qUcX  ad  colorcm  coeruleum,  licet  non 
adeo  faturatum,  unica  faltem  gutta  liquoris  mincr^e 
martis  accedente,  producendum  requiriiUr. 


III.  Jn  Account  of  a  For k^  put  up  the  Anus,  thiU 
was  afterwards  drawn  out  through  the  ^uttock^:^ 
communicated  in  a  Letter  to  the  Tublijhery  by 
Mr.  Robert  Payne,  Surgeon  at  Loweltoffc. 

JAfnes  BiJIjop^  an  Apprentice  to  a  Ship-Carpenter  in 
Great-Tannoutb^  about  19  Years  of  Age,  had  vio- 
lent Pains  in  the  lower  Part  of  the  Abdomen^  for  6  or 
7  Months  J  it  did  not  appear  to  be  any  Species  of  the 
Colick;  he  fometimes  made  bloody  Urine,  which  in- 
duced me  to  believe  it  might  be  a  Stone  in  the  Blad- 
der. He  was  very  little  relieved  by  Phyfickj  at 
length  a  hard  Tumor  appeared  in  the  Left  Buttock, 
00  or  near  the  Gluteus  Maximus^  2  or  3  Inches  from 
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the  Verge  of  the  Anus^  a  little  floping  upwards.  A 
(hort  time  after  he  voided  purulent  Matter  by  way  of 
the  jlnus,  every  Day  for  fome  Timej  the  Tumor 
broke ;  I  fufped^d  a  Fiftula  in  AnOj  but  could  not  get 
the  Probe,  by  the  Orifice  of  the  Sore,  into  the  Rec- 
tum. Shortly  after  the  Prongs  of  a  Fork  appear- 
ed through  the  Orifice  of  the  Sore,  above  half  an 
Inch  beyond  the  Skin.  As  foon  as  the  Prongs  ap- 
peared, his  violent  Pains  ceafed ;  I  divided  the  Flefh 
between  the  Prongs,  according  to  the  beft  of  my 
Judgment  \  and  after  that  made  a  circular  Incifion  a* 
bout  the  Prongs,  and  fo  with  a  ftrong  Pair  of  Pin- 
cers extrafted  it,  not  without  great  Difficulty,  Handle 
and  all  entire  ^  the  End  of  the  Handle  was  befmeared 
with  the  Excrement,  when  I  drew  it  out ;  it  is  6  In* 
ches  and  a  half  long,  a  large  Pocket-Fork^  the  Handle 
is  Ivory,  but  is  dyed  of  a  very  dark-brown  Colour  j 
the  Iron  Part  is  very  black  and  fmooth,  but  not  rufty. 
He  is  likely  to  do  well  in  a  fhort  Time,  the  Operation 
being  performed  the  nth  of  OElober  laft  j  he  would 
not  own  how  it  came,  till  a  Relation  of  his,  a  Gen- 
tleman in  this  Neighbourhood,  who  fent  him  to  me 
to  be  under  my  Care,  the  Reverend  Mr.  Gregory 
Clark^  Redor  of  BlunJejhn^  on  whom,  in  a  great  Mea- 
fure,  his  Dependence  is,  threatened  never  to  look  upon 
him  more,  unlefs  he  would  give  him  an  Account  how 
it  came ;  and  he  told  him,  that,  being  coftive,  he  put 
the  faid  Fork  up  his  Fundament,  thinking  by  that 
Means  to  help  himfelf,  but  unfortunately  it  dipt  up 
fo  far,  that  he  could  not  recover  it  again. 

Great-Tarmouth ,   ^tb  KOb*  IrUyttC. 

Kovemb.  1725:  "^ 

P.  S.  He  fays  he  had  no  Trouble  or  Pain,  till  a 
Month,  or  more,  afcer  it  was  put  u^, 

IV.  Two 
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IV.  Two  Cafes  of  InfeEls  Voided  by  the  urinary 
TaffagCj  communicated  in  a  Letter  to  the  Tub-' 
li/hery  by  Dr.  Daniel  Turner,  Coll.  Med  Lond. 
Lie. 

Die.  6.  1725. 

ON  the  a4tli  of  'November  laft,  a  poor  V/oman,  in 
my  Neighbourhood,  caroe  to  crave  my  Advice 
for  her  Grand-child,  an  Infant  of  about  16  Months 
old,  bringing  with  her  a  Worm,  which  ILe  told  me 
the  Apothecary  had  juft  then  drawn  out  of  the  Child's 
Fenisj  who  had  for  leveral  Days  before  laboured  un- 
der great  Uneafinefs:,  which  (as  ufually  termed  by 
thefe  People)  Ihe  callM  ConvulGons  of  the  Lowels, 
The  Infant  was  continually  drawing  up  the  lower 
Limbs,  and  ftraining  at  both  Sphinders  \  the  Urine 
feemed  to  pnfs  with  Difficulty  for  fome  Days,  till  at 
laft  there  came  on  a  to  al  Suppreflion,  and  ihe  Worm, 
advancing,  fliew*d  itfelf  at  ihe  Extremity  of  the  Ure- 
thra^  when  the  Apothecary  was  called  up  to  help 
them.     I  examined  the  Infcd,  and  found  it  meafur'd 
above  4  Inches,  refembling  the  Worms  ufually  ex* 
cern*d  per  Fodicem^  of  the  Earth-worm   Kind,  but 
whiter  i  which  made  me  think  at  firft  they  had  been 
miftaken,  and  that  the  fame  had  been  that  Way  excre- 
ted.    Having  direded  what  1  thought  proper,  I  went 
to  the  Apothecary,  who  has  the  Worm  now  in  his 
Cuftody,  to  be  better  informed.  He  aflures  r.je,  that^ 
when  he  came  to  the  Child,  he  faw  a  preternatural 
Body,  which  at  iirft  he  knew  not  what  to  make  of, 
hanging  half  an  Inch  cut  of  the  Ghnis   and  lying 
double  in  the  PafTage :  Perceiving  it  farther  advancirj;, 
he  took  hold  of  it,  and  with  little  Difficulty  drew 
forth  ihe  fame. 
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The  Summer  before  the  laft,  a  Woman  (how'd  mc 
an  Infed  of  the  Maggot  Species,  with  a  crufty  red 
Galea  over  the  Snout,  and  a  crefcent  or  forked  Tail, 
which  (heliad  juft  then  voided  by  the  urinary  Pat 
fage. 


V.  An  Account  of  a  new  Machine^  called  th  Ma- 
rine Surveyor,  contnVedfor  the  Men/uration  of 
the  Way  of  a  Ship  in  the  Sea^  more  correEily  than 
by  the  Log,  or  any  other  Method  hitherto  ufed 
for  that  ^urpofe  j  together  with  federal  Tejlinio- 
nialsy  fetting  forth  the  U/efulnefs  of  this  hiVen^ 
tion.  !By  Mr.  Henry  de  Saumarez  of  the  Ifland 
of  Gucrnfey. 

HAving  for  feveral  Years  applied  my  Studies  to  the 
Improvement  of  Navigation,  I  have  fallen  on 
various  Projeds,  as  well  for  the  better  clearing  a 
Ship  off  a  Lee-fhore,  as  for  her  Steering,  Tacking,  or 
Waring.  &c.  which  I  may  probably  foon  publilb  to 
the  World :  But  what  has  moft  or  all  employed  my 
Thoughts,  has  been  to  contrive  fomething  to  afcer- 
tain  the  Way  of  a  Ship  in  the  Sea,  more  correftly 
than  by  the  Log,  (at  prefent  in  Ufe  in  our  Naviga- 
tion ^)  the  Errors  of  which  are  fuch,  that  I  am  fully 
perfuaded  the  unhappy  Fate  of  the  brave  Sir  Cloudjley 
Shovell^  was  more  owing  thereto,  than  to  any  Errors 
in  Judgment.  The  melancholy  Refledions  I  made  on 
that  national  Lofs,  was  what  ipurrM  me  on  to  find 
out  foinething  that  would  not  only  have  a  regular 
Motion  under  Water,  but  might  communicate  the 
fame  to  a  Dial,  or  Piece  of  Clock-Work,  within  the 
Ship.  M  m  m  After 
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After  Variety  of  Experiments,  I  was  at  laft  fo  hap- 
py as  to  anfwer  my  Purpofe  in  fome  Mcafure  j  and  as 
in  Guemfey  we  are  at  a  Lofs  for  curious  Workmen, 
in  the  Year  1715.  I  came  to  London^  and  fiirnifhed 
my  felf  with  a  Boat,  and  all  the  Materials  neceiTary 
for  my  D  iign.  Daily  was  I  on  the  River  Thames 
making  Experiments,  and  was  frequently  honoured 
with  the  Company  of  fevcral  of  the  Literati^  who 
were  greatly  pleafed  with  my  Invention ;  but,  not 
being  fully  latisfied  of  the  Certainty  thereof,  they  ad- 
vifed  me  to  try  it  on  a  Standing- Water.  According 
to  their  Defire  I  did  fo,  for  I  obtained  a  Liberty 
feveral  Times  of  having  a  Boat  on  the  Canal  in  St. 
Jameses  Park^  where  I  demonftrated,  to  fuch  curious 
rerfons  as  favoured  me  with  their  Company,  the  Ufe- 
fulnefs  of  feveral  Inftruments  j  for  we  there  fixed  two 
Poles  for  Marks,  and  notwithftanding  I  many  Times 
alter'd  theMotion  of  myBoat,by  fometimes  rowing  faft, 
and  at  other  Times  flow,,  yet  had  my  Machine  under 
Water  the  fame  Number  of  Revolutions  between  the 
Marks.  It  may,  perhaps,  be  askM,  how  I  came  to  be 
affured  that  the  Revolutions  of  the  Engine  under 
Water  are  regular,  let  the  Motion  be  fwift  or  flow, 
and  that  they  anfwer  the  fame  Diftance  }  I  will  not 
yet  fay,  that  this  admits  of  fo  clear  a  mathematical 
Proof,  as  any  Propofition  in  Euclid -^  however,  I  have 
mechanically  found  it  fo  in  a  great  Variety  of  Expe- 
riments J  and  that  every  Turn  or  Revolution  of  the 
Engine  under  Water  juft  meafures  10  Feet,  which  I 
call  the  decimal  hydranlical  Circumference  thereof. 

The  Prhmtm  Mobile^  or  Soul  of  this  Machine,  is 
in  the  Form  of  the  Letter  Y,  and  is  made  in  Iron,  or 
any  other  Metal:  At  each  End  of  the  Lines,  which 
conftitute  the  Angle,  or  upper  Part  of  that  Letter, 
\xt  two  Pallets  nor  much  unlike*' the  Figure  of  the 

Log; 
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Log  •,  one  of  which  falls  in  the  fame  Proportion  as 
the  other  rifcs.  The  falling  or  pendent  Pallet  meet- 
ing a  Refiftance  from  the  Water,  as  the  Ship  moves^ 
has,  by  that  Means,  a  circular  Motion  under  Water, 
which  is  fafter  or  flower,  according  as  the  \'e!]cl 
moves.  This  Motion  is  communicated  to  a  Dial  with- 
in the  Ship  (which  is  fix'd  either  in  the  Mafter's 
Cabbin,  or  any  other  proper  Place)  by  means  of  a 
Rope  (of  any  convenient  Length)  faften'd  lo  the 
Tail  of  the  Y,  and  carried  to  the  Dial.  The  Motion 
being  thus  communicated  to  this  Dial,  which  has  a 
Bell  in  it,  it  ftrikes  exadly  the  geometrical  Paces, 
Miles,  or  Leagues,  which  the  Ship  has  run.  Thus  is 
ihe  Ship's  Diftance  attained  j  and  with  equal  Eafe  may 
the  Forces  of  Tides  and  Currents  be  difcovercd  bv 
this  Inftrument. 

The  Figures  adjoin'd  more  fully  explain  the  iirlf 
Movement  of  my  Machine. 

In  Figure  5.  A  K  C  L  and  B  H  DI  are  the  Pallets, 
which  arc  work'd  from  the  Legs  DE  and  CE  into 
the  Form  they  appear,  to  a  Breadth  of  about  4  Inches 
and  a  half.  The  Length  of  the  Pallets  (BD  and  AC; 
are  8  Inches.  The  Branches  or  Legs,  D E  and  C E, 
are  each  15  Inches  and  a  half  long,  and  2  in  Circum- 
ference, the  Diameter  of  which  is  about  two  Thirds 
of  an  Inch  j  and  the  Angle  C  E  D,  which  is  contain- 
ed between  them,  is  45  Degrees. 

The  Shank  E  F  is  of  the  fame  Thickncfs  or  Cir- 
cumference with  CE  and  DE,  and  is  27  Inches  long. 
At  the  Point  F  there  is  a  Ring,  where  one  End  of 
the  Rope  FG  is  hook'd  to  the  Machine,  the  other 
End  G  being  fixed  to  the  Dial  within  the  Ship  or 
VefTel.  This  Rope  may  be  about  5  Fathoms,  morcor 
lefs,  according  as  the  Dial  is  fixed  high  or  low,  in 
refpcdl  to  the  Surface  of  the  Water. 

M  ?n  m  2  In 
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In  the  Figure  afore- mentioned,  this  Machine  has 
but  two  Branches  ^  however,  it  may  be  forir/d  of 
three,  if  not  four,  and  adjufted  to  the  fame  Standard 
or  Meafure :  But  as  three  or  four  Branches  would  he 
more  fubjed  to  entangle  themfelves  in  Sea- Weeds, 
and  thereby  prevent  the  regular  Motion  of  the  Inftru- 
ment,  if  not  in  forae  Meafure  impede  the  Ship's  Way, 
I  cannot  but  recommend  their  being  made  only  of  two 
Branches,  in  the  Manner  1  have  laid  down  ;  for,  in 
my  own  Experiment  at  Sea,  I  have  obferv*d  thofe 
made  in  this  Form  have  been  fo  far  from  being 
choak*d  by  Weeds,  that  if  they  encountered  any  at 
any  Time,  they  have  always  cleared  themfelves  of 
them,  without  tlie  Trouble  of  hauling  the  Engine  in, 
to  the  Ship  to  do  it. 

To  regulate  this  Inftrument,  it  may  be  done  feve- 
ral  Ways-,  as  firft,  by  opening  or  clofing  the  Angle 
CED^  fecondly,  by  lengthening  or  fliortening  the 
Branches,  or  turning  or  bending  more  or  Jefs  the 
Pallets  AKCL  and  BHDlj  and  fo  in  this  Manner 
the  Machine  is  brought  to  what  Standard  or  Meafure 
you  pleafe,  to  make  the  hydraulical  Revolution  to  an- 
fwer  either  to  a  geometrical  Pace  of  5  Feet,  or  to  10, 
12,  i4Feet,  c^c\ 

The  Machines  of  this  Kind,  which  I  have  tried  at 
Sea  in  all  Sorts  of  Weather,  did  weigh  fome  4,  others 
5,  and  others  6  Pounds  j  the  Weight  of  them  not 
at  all  affeding  the  peculiar  Property  of  the  Inftru* 
ment,  or  hindering  the  Regulation  thereof  according 
to  the  Methods  1  have  laid  down. 

Thefe  Machines  may  be  made  of  Tin  as  well  as 
Iron,  and  fo  light  as  not  to  weigh  above  two  or  three 
Pounds,  which  may  ferve  for  any  Boat,Wherry5  Barge, 
&c.  without  any  Hindrance  to  their  Rowing  or  Sail- 
ing.   The  Manner  of  fixing  them  to  a  Ship,  or  Boat, 

is  reorefentprl  in  Fitr  f\.  I 
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I  come  now  to  the  Explanation  of  three  feveral 
Dials,  any  one  of  which  may  be  ufed  with  this  Ma- 
chine. 

The  firft  Dial  Iiad  three  Indexrs,  one  of  which 
raark'd  lo  Revolutions  of  the  Engine,  each  Revolu- 
tion lo  Feet  J  fo  that  of  confequence  the  whob 
Round  of  the  Circle  was  lOO  Feet.  As  five  of  thefe 
Revolutions  make  50  Feet,  which  1  reckon  to  be  (or 
at  lead  fhould  be)  the  Difiance  marked  between  each 
Knot  on  the  Log-Line  now  in  Ufe  at  Sea  ^  by  holding 
the  Half-minute  Glafs  in  one's  Hand  (which  is  always 
ufed  with  the  Log-Line)  one  may,  by  infpeftion,  lee 
how  many  Times  $0  Feet  (he  runs  in  half  a  Minute, 
and  of  courfe  how  many  Miles  in  an  Hour,  without 
the  Trouble  of  employing  four  or  five  Hands,  as 
there  generally  is,  in  heaving  the  Log.  My  fecond 
Index  on  this  Dial  marked  100  Revolutions,  which 
makes  1000  Feet,  as  the  third  Index  did  loco  Revo« 
lutions^  which  is  equal  to  io,cco  Feetj  and  then  a 
little  Bell  ftruck,  fignifying  when  the  Ship  had  failed 
that  Diftance,  which  may  be  alfo  fitted  to  ftrike  to 
any  other  Meafure, 

My  fecond  Dial  had  the  Circle  on  its  Plate  divided 
into  twelve  Parts,  fo  that  as  the  Index  pafl  each  Di- 
vifion,  the  Ship  had  run  one  Mile,  and  confequently 
twelve  Miles,  when  it  had  meafured  the  Circumfe- 
rence, On  one  Side  of  this  Dial,  I  had  fixed  another 
Plate,  which  was  graduated  in  fuch  Manner,  that  by 
the  Half-minute  Glafs  I  could  alfo,  by  Infpedion, 
tell  what  the  Veflel  run  in  that  Space  of  Time,  c^c. 

On  my  third  Dial  I  had  three  Circles  ^  the  firft  was 
fo  divided,  as  to  ihew  when  the  Ship  had  run  60 
Leagues ;  the  fecond  was  fo  contrived,  as  to  (hew 
when  the  Ship  had  run  the  fame  Diflance  in  Miles  ^ 
and  on  the  third  was  mark'd  I30  Knots  ^  fo  that,  com- 
puting 


(  4^6  ) 

puting  each  Knot  at  50  Feet,  the  Circumference  was 
6cco  Feet,  which  I  take  to  be  the  Standard  of  an 
EngUp)  Maritime  Mile,  or  the  i^  Part  of  a  Degree 
upon  the  Equator  ^  in  running  which  Length,  my 
Inftrument  has  juft  600  Revolutions ;  to  which  Di- 
Itance  a  little  Bell  ftrikes  to  give  Notice,  to  the  Man 
at  the  Helm,  of  the  Diftance  failed  in  that  Time. 

Befides  the  feveral  Circles  on  this  Dial  (graduated 
as  I  have  mentioned)  I  had  alfo  two  Plates  on  each 
Side,  having  two  Circles  j  one  divided  into  icc 
Leagues,  and  the  other  into  300  Miles  j  fo  that,  with- 
out hearing  the  Bell  ftrike  to  every  Mile  or  League, 
one  might  at  any  Time  fee  by  them,  what  Number  of 
Miles  or  Leagues  the  Ship  had  run,  from  the  Ti>ie 
(lie  had  left  her  Port. 

As  to  the  Materials  within  the  Dial,  there  is  little 
more  than  common  Clock-work. 

As  by  this  Machine  I  undertake  to  correct  the  Er- 
rors of  the  Log,  I  flatter  my  felf  that  a  Comparifon 
between  that  Inftrument,  and  my  Invention,  will  not 
be  unacceptable  to  the  Curious  j  I  therefore  prefenr 
you  with 

J  Cowpat'atlve  Difcourfe  between  the  Log  and  my 
Injirumnty  tvhkh  I  chu/e  to  call  the  Marine 
Surveyor. 

jji.  '^T**  H  E  firft  Error  I  chufe  to  touch  on,  in  re-* 
**  X  lation  to  the  Lo^y  is  in  the  half  and  quar- 
ter Minute  Glaffes  ^  I  think  I  may  well  affirm,  that 
they  arc  feldom  or  never  true,  in  regard  it  rarely 

"  happens  that  we  can  find  two  to  tinifli  their  Courie 

in  the  fame  Space  of  Time ;  yet,  if  they  did  run 

their  Sand  out  equally,  it  is  no  Demonftration  of 

their  Truth,  fince  two,  that  are  falfe,  may  do  the 

«  fame 
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"  fame,  as  well  as  two  that  are  true.  But,  admitting 
"  they  were  never  fo  truly  made,  they  are  notwith- 
*'  (landing  fubjcd  to  Error,  fince  it  is  but  too  well 
"  known,  that  dry  and  wet  Weather  have  a  great  In- 
"  flucnce  on  them.  Should  the  Half-minute  Glafs 
"  lack  but  two  Seconds,  or  be  two  Seconds  too  long> 
•*  it  makes  an  Error  of  fome  Miles  in  24  Hours,  If 
**  the  Log  be  hove  by  Qjiarter-minutc  Glaffes,  in  like 
**  manner  defedive,  (which  is  the  general  Praftice, 
^*  when  the  Ship  has  great  Way)  in  doubling  the 
^  Knots,  the  Error  is  alfo  doubled.  Befides,  when  the 
Ship  runs  after  the  Rate  of  8  or  9  Miles  an  Hour, 
(and  the  Line  is  left  to  run  off  of  the  Reel )  it 
**- rarely  happens  but  fome  Fathoms  are  out,  before 
^  the  Line  can  be  ftopp'd  j  though  this  may  be  fmall 
*^  in  the  Courfeof  24  Hours,  and  therefore  dif regard* 
**  ed,  yet  in  a  long  Voyage  it  will  make  a  great 
Addition  to  the  many  Errors  in  the  Diftance  (which 
we  gain  by  the  Log)  which,  added  to  thofe  of  our 
Judgment,  occafions  fo  many  that  keep  Journals 
^  at  Sea,  to  be  a  Shore,  when  they  have  reck- 
*^-oned  themfelves  50,  6c,  or  more  Leagues  from 
•*  the  Landi  and  others  to  be  as  many  Leagues 
**  from  their  Port,  at  the  Time  when  they  have 
*'  expected  to  make  it. 

In  the  Marine- Surveyor  it  is  not  fo ;  for  this  In- 
ftrumenr  requires  no  Glaffes  of  any  Kind :  Let  the 
Ship  run  faft  or  flow,  it  is  the  fame,  for  it  works  in 
Proportion,  and  the  Bell  ftrikes  to  every  Mile  ac- 
cordingly. To  evidence  the  Truth  of  this,  I  take 
**  Leave  to  mention  an  InHance,  t»/«.  When  I  was 
**  making  my  Experiments  on  the  Canal,  the  Reverend 
^  Dr.  Befaguliers^  one  of  the  Members  of  this  honou- 
*'  rable  Society,  and  feveral  other  Mathematicians, 
*'  at  Times,  were  with  me,  and  we  meafarM  out  a 
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^'  certain  Diftance  there  j  upon  which  I  fitted  my 
*'  Machine  to  ftrike  to  that  Diftance  and  accordingly 
^  it  did  fo.  We  then  aher'd  the  Motion  of  the  boat, 
"  and  row'd  much  fafter  to  the  Mark  than  we  had 
"  done  before  3  however,  the  Bell  ftruck,  when  we 
'*  came  up  to  it,  to  the  greateft  Exadnefs;  And  fuch 
**  is  the  Property  of  this  Inftrument,  that  it  may  be 
•'  fitted  to  ftrike  to  Miles,  Leagues,  &c.  as  fliall  be 
**  thought  proper.  This  Machine  is  made  of  Materi. 
**  als  fo  durable  that  one  of  them  ftiall  laft  50  or  60 
"  Years;  and  fuch  is  the  Price,  that  they  will  prove 
*^  as  cheap  or  cheaper  to  the  Government,  than  the 
*'  Log^  which  is  attended  with  an  Expence  of  fo  ma- 
"  ny  Lines,  Glaffes,  &c.  As  for  the  making  a  Trial 
*<  or  this  Inftrument,  it  may  be  as  fully  done  in  the 

Channel,  as  in  an  EafiAndia  Voyage  ^  for  if  it  an- 

fwers  to  20,  30,  or  40  Leagues,  the  Reafon  holds 

good  for  as  many  Thoufand. 

^d.  **  The  chief  Property  of  the  Log  is  to  have  it 
"  fwim  upright,  or  perpendicular  to  the  Plane  of  the 
**  Horizon.  This  is  too  often  wanting  in  Logs^  be- 
"  caufe  but  few  Seamen  examine  whether  it  is  fo  or 
«  no,  and  generally  take  it  upon  Truft,  being  fatis- 
"  fied,  if  it  weigh  a  little  more  at  the  Stern  than  the 
"  Head.  What  erroneous  Reckoninjgs  fiow  from  hence 
•<  is  but  too  evident  •,  for  if  the  Log  does  not  fwim 
*«  upright,  it  will  not  hold  Water,  neither  remain 
"  ftcady  in  the  Place  where  it  is  heav'd,  fincc  the 
"  leaft  Check  of  the  Hand,  in  veering  the  Line,  will 
"  make  it  come  up  feveral  Feet.  This  repeated,  the 
"  Errors  become  Fathoms,  and  perhaps  Knots,  which, 
«*  how  infignificant  foever  they  may  feem,  are  Miles 
«*  and  Parts  of  Miles,  and  amount  to  much  in  a  long 
^  Voyage. 
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*^  In*anfwer  to  this,  the  Marine-Surveyor  is  of  fuch 
"  a  Property,  that  there-is  no  Neceflity  to  take  Care 
^  about  its  fwimming^  and  it  is  a  conflani  I  ruth, 
'^  peculiar  to  this  Inftrument,  that  be  the  Ship's  Moti- 
^  on  on  the  Water  what  it  will,  whether  flie  runs  one 
^^  Mile  fa/ler  or  flower  than  another,  yet  ail  flie  runs,  is 
•*  exadly  marked  on  the  faid  Inftrument,  as  appears 
"  plainly  from  fome  Tables  of  Experiments  made  by 
"  me  in  the  River  Thames^  for  obtaining  the  gradu- 
"  al  Increafe  and  Decreafe  of  both  Ebb  and  Flood. 
3.  **  The  flretching  and  ftirinking  of  the  Log-Line^ 
is  another  great  Error  in  the  Ufe  of  the  Lo^  j  for 
when  a  new  Line  is  firft  us*d,  let  it  be  ever  (o  well 
flretched  upon  Deck,  and  meafured  as  true  as  pof- 
fible,  it  flirinks  after  wetting  confiderablyj  and 
"  therefore  if  we  rely  on  the  Line  run  out  for  the 
**  Ship's  Diftancc,  we  ought  to  meafure  and  aher  the 
'*  Knots  on  it  every  Hour  before  v/e  ufe  it  j  but  I 
«*  am  well  alTured  tliat  this  is  feldom  done  oftner  than 
^  once  a  Week,  and  fometimes  not  above  once  or 
•'  twice  in  a  Voyage.  What  great  Dependance  then  is 
•'•  there  on  a  Reckoning  kept  by  the  Log  ?  Since  in 
''  this  Cafe  the  Line  will  flirink  fo,  as  to  add  Miles  to 
•^  the  other  Miflakes  of  every  24.  Hours,  Again, 
**  when  the  Line  is  meafured  to  its  greateft  Degree 
**  of  Shrinking,  it  is  generally  left  there  -,  and  when, 
**  by  much  Ufe,  it  comes  to  flretch  ag?iin,  it  is  fel- 
*•  dom  or  never  mended,  although  it  will  ilretch  be- 
*  yond  what  it  iirft  flirunk.  In  (hort,  fuch  are  the 
*'  Errors  incident  to  the  hog^  that  I  don't  wonder  at 
our  Neic^hbours  the  T)ut€b  for  preferring  their 
Chips  or  an  irrej^ular  Pulfe  to  it-,  which  conjee* 
tural  Reckoning  of  theirs  is  obtained  after  the  fol- 
*'  Icwing  Manner,  They  fix  two  Marks  on  the 
**  bide  of  the  Ship  at  a  cer.ain  Diilance,  when  an  ex- 

N  n  n  *'  pcricnced 
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^  pericnced  Perfon,  ftaiiding  at  the  foreinoft  Mark, 
'*  thrpw3  a  Chip  over-board,  and  counts  the  feveral 
^  Beats  of  his  Pulfe,  during  the  Chip's  Paflage  from 
^*  one  Mark  to  the  other-,  and  from  thence  it  is  they 
^^  compute  the  Number  of  Miles  that  the  Ship  runs 
*•  in  an  Hour. 

^  As  for  the  Marine'Surveyor^  it  is  not  hove  with 
<*  a  Line,  but  is  tow'd  a  Stern  by  a  Rope ;  and  let 
**  that  Rope  ftretch  or  flirink  (be  Jong  or  (hort)  it  is 
**  all  one,  for  the  Inftrumcnt  will  have  the  (ame  true 
^  Revolutions.  Should  it  be  objefted,  that  it  holds 
*-  Water,  I  affirm,  from  my  own  Experiments  of  it, 
*  that  the  Log  haul'd  in  from  5  or  6  Knots,  is  much 
"  heavier  upon  the  Hand  ^  and  that  the  fafter  the 
•*  Ship  runs,  the  lefs  Water  this  Inflrumcnt  of  mine 
*•  holds,  becaufe  it  gives  Way  to  the  Water  and  turns 
**  quicker  \  nay,  1  can  venture  to  fay,  that  it  is  fo  far 
from  being  any  confiderable  Impediment  to  the 
Ship's  Way  that  (he  does  not  lofe  one  Mile  in  an 
^^  hundred  by  it.  But  fhould  this  Inilrumentbe  intro* 
"  duced  into  the  Navy,  in  cafe  of  chafing  an  Enemy, 
"  or  the  like,  it  may  be  taken  in  at  any  Time,  and 
•*  let  down  again  at  Pleafure. 

4*  ^  I  appeal  to  all  Seamen,  if  in  a  moderate  Gale, 
**  when- the  Ship  runs  5  or  6  Knots,  two  diffe- 
"  rent  Perfons  (every  wa^  qualitied)  were  to  heave 
"  the  Log  immediately  after  one  another,  whether 
*'  they  would  cxaftly  agree.  Surely  no.  Since  'tis 
*'  but  Chance  if  they  do  fo,  and  is  what  may  not 
^  happen  in  an  hundred  Trials.  1  therefore  affirm 
**  the  Log  to  be  very  erroneous  on  this  Account  and 
**  that  the  Error  frequently  increafes  with  the  Wind  j 
**  for  in  a  ftifF  Gale,  when  a  Ship  has  run  about  8  or 
9  Knots  before  the  Wind,  it  has  been  known  that 
two  expert  Seamen  have  hove  the  Log  in  this  Man- 
^  "  ner, 
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net,  and  on  their  comparing  Notea^  they  have  found 
a  Knot  Difference  ;  fometiroes  it  has  been  more,  and 
at  others  lefs,  which  mufl  certainly  make  a  ftrange 
**  Confufion  in  the  Reckoning.  Under  this  Head  I 
take  leave  to  obfcrve,  that  when  the  Log  is  hove, 
it  is  fometimes  in  fo  flrong  a  Gale,  that  the  Ship 
runs  9  Knots  j  but  before  it  is  hove  again,  there 
may  be  fuch  a  Decreafe  of  the  Wind,  that  for  half 
of  the  Hour  (he  may  not  run  above  5  Knots.  Her 
true  Diftance  failed  then,  is  the  Mean  between  the 
•'•  Extremes  of  9  and  5  j  but  this  has  been  fo  far  from 
*•  being  coifider*d  by  fome  Chalkers  of  the  Log-boar  J^ 
^^  that  it  is  but  too  well  known,  the  Extremes  have 
^  been  put  for  the  Mean,  and  the  contrary.  Were 
*•  there  Truth  in  the  Log^  two  Ships  in  Company 
**  would  nearly  have  the  fame  Account  j  but  it  is 
**  otherwife  j  for  we  too  often  find  many  Leagues  Dif* 
*'  fcrence  in  Reckonings,  even  on  board  the  fame 
'^  Ship.  In  a  word,  fuch  Errors  have  been  found  in 
•*  the  Log  by  fome  of  my  Acquaintance,  that  when 
•  they  have  failed  between  a  Meridian  and  a  Paral* 
"  lei,  the  whole  Difference  on  the  Log-hoard  has  not 
*^  prov'd  Difference  of  Latitude  enough  to  agree  with 
^  their  Obfervation^  although  each  Day  they  had  a 
**  good  obferv'd  Latitude,  and  no  Currents. 

"  In  the  Marine  Surveyor  we  are  fo  aflured  of  the 
«  Ship's  Diftance,  that  all  Ships  (hall  agree  which  are 
«  in  Company,  as  to  their  Reckonings,  fave  that  fome 
«  Allowance  be  made  for  Difference  of  Judgment  in 
«*  the  feveral  Perfons  who  keep  Journals. 

There  are  feveral  other  Cafes  equally,  if  not  more 
momentous  than  what  I  offer  here,  wherein  the  Ma-  ^ 
rine  Surveyor  will  be  found  to  have  the  Preference  of 
the  Log  i  but  I  forbear  to  mention  them,  chufing  ra- 
ther to  entertain  you  with  undeniable  Proofs  of  the 

N  n  n  ^  Ufe- 
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Ufefulnefs  of  ray  Invention,  which  I  perfwade  my 
felf  will  be  found  to  be  of  Ongular  Advantage  to  the 
Trade  and  Navigation  of  my  Country* 

The  following  are  the  Subilance  of  two  Affidavit^ 
taken  under  the  Seal  of  the  Royal  Q)urt  2X.<juemfej, 
by  fome  expect  Seamen,  who  mvc  had  Trial  of  my 
Inflrument,  vi^ 

"  Know  all  Men  by  these  Presents,  that 
^  on  the  3Cth  of  November  1720,  there  perfonally 
"  appeared  before  WilUam  Le  Marcbant  Efq,  (Judge 
**  Delegate  in  the  Ifland  of  Guemfej^Scc.)  Mcfiieurs^ 
**  Jean  Andres^  and  E\eaz>aT  Le  Marcbant  (Jur-ts  of 
^  the  Royal  Court  of  the  faid  Ifland) 

^  Willtam  jihiery  aged  about  40  Years,  who  com- 

^  manded  feveral  Privateers  in  the  late  War,  (and 

^  particularly  that  caird  La  Chajp^  of  about  150 

^  Tuns,  1 6  Guns,  and  140  Men)  and  is  nowMafler 

^  of  the  Ship  called  the  Eaghy  of  which  Velfel  he  19 

^  the  only  Proprietor,  who  voluntarily  makes  Oath, 

•*  that  on  Sunday  the  9th  of  October  1720,  he  parted 

**  from  Southampton  with  feveral  Gentlemen  PaflTen* 

•*  gers  on  board  for  Guernfey  •,  that  he  had  fix'd  at  the 

**  Stern  of  his  Ship  a  new  Invention  callM  the  Ma^ 

**  rine^StiTveyoTy  projefied,  to  the  beft  of  his  Know- 

"  lege,  by  Mr.  Henry  de  Saumarez^y  a  Gentleman  of 

"  the  Ifland  of  Guernfey y  for  correcting  the  Log^  3Cc. 

"  That  after  they  had  left  the  Needlesy  they  had  a 

**  flifF  Gale  of  Wind,  attended  with  a  rolling  Sea, 

**  notwithflanding  which,  the  Machine  worked  as  re* 

**  gularly  as  if  it  had  been  fmooth  Water,  the  little 

"  Bell  of  it  ftriking  taevery  Mile  the  Ship  ran  with 

**  great  Exaftnefs.    And  this  Deponent  further  de^ 

"  clarcS,  that  having  thoroughly  viewed  and  examined 

^  the  Experiment  of  this  new  Invention,  he  finds  it 

^  to  be  not  only  pradicable,  but  preferable  to  the 

**  common 
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^*  common  Methods  us'd  at  Sea  for  attaining  the 
Ship's  Diftance  fail'd  ^  that  therefore,  for  the  pub- 
lick  Good,  he  doth  atteft  the  Truth  of  the  above- 

^*  mentioned  Particulars,     In  witnefs  whereof,  the 

*^  Seal  of  the  Royal  Court  of  Guemfej  is  hereunto 

^  affix'd  by  us  the  under-^written^ 

William  he  Marcbant^  Judge  Delegate. 

^ean  Andros^  7  t„ -^ts 

^Jeazar  Le  Marcbant^  j  J 

The  other  Affidavits  runs  as  follow^  vte. 

^^  Kkow  all  Men  by  these  Presents,  That 
V  on  the  30th  of  November  172c,  there  perfonally 
•'  appeared  before  Willtum  Le  Marcbant  Efqj  Judge 
^  Delegate  in  the  liland  of  Guemfey^  Sec  Meffieurs 
«^  Jean  Androi  and  Eleazar  Le  Marcbant^  Jurats  of 
^  the  Royal  Court  of  the  faid  Ifland. 

The  following  Perfons^  t;i%« 

"  Abrabam  Le  Mefurier^  of  about  48  Years  of  Agc» 
**  formerly  Captain  of  feveral  Ships, 

'*  Teter  Bonamy^  of  about  58  Years  of  Age,  for- 
^^  merly  Captain  of  feveral  Ships,  and  who  has  tifed 
^  the  Sea  above  40  Years, 

**  Jobn  Hardy ^  o'  about  38  Yeirs  of  Age,  formerly  Cap- 
*^  tain  of  feveral  Ships^  IVi  I  Ham  Abier^  about  40  Years 
"  of  Age,  and  formerly  Captain  of  feveral  Ships  j  and 
**  James  Hubert ^  of  about  27  Years  of  Age,  who  has 
"  alfo  been  Mafter  of  feveral  Veflels,  who  volunta- 
rily make  Oath,  that  on  the  19th  of  OSober  1720, 
they  fet  Sail  in  the  Morning  out  of  Guernfey  Fier^ 
with  a  frefli  Gale  of  Wind,  in  a  Sloop  caird  the 
•^  "Dolpbin^  in  Company  with  feveral  Gentlemen  of 

3  "the 
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^  the  faid  Ifland,  in  order  to  make  an  Experuntnt  at 
*^  Sea  of  a  Machine  calFd  the  Marine-Survtyor^  pro- 
"  jcded,  to  the  bed  of  their  Knowledge,  by  Mr. 
^  Henry  de  Saumareti  of  Gnernfey  j  which  Invention 
^  is  intended  to  corred  the  many  Errors  of  the  Log^ 
"  &c.  And  they  further  declare,  that  they  have  not 
«  only  throughly  view'd,  confider'd,  and  examined  the 
•'•  faid  Machine,  but  have  alfo  made  feveral  Experi- 
^  ments  of  it  in  a  rough  Sea,  fometimes  failing  right 
•*  before  the  Wind,  then  quartering  ^  at  other  Times 
«  turning  to  Windward,  and  then  lying  by  to  know 
<«  the  Drift  of  the  Ship  both  with  and  againft  the 
'<  Tide:  That  having  tried  the  fame  Indention  all 
"  Manner  of  Ways,  they  find  it  much  preferable  to 
«  the  Log^  or  any  of  the  Methods  in  ufe  for  ob- 
^  taiuing  the  Ship's  Diflance  run,  having  nothing  to 
'«  object  againft  it,  as  to  its  being  a  Clog  or  Hindrance 
«  to  the  failing  of  the  Ship  &c.  That  being  ftiily 
*<  fatisfied  of  the  great  Ufefulnefs  of  this  Invention 
«  for  the  Improvement  of  Navigation,  and  the  Service 
««  it  may  be  of  to  all  the  Maritime  Powers,  they 
*'  publickly  atteft  the  Truth  of  the  above-mentioned 
^  Particulars,  to  the  End  the  Author  thereof  may 
«  make  fuch  Ufe  of  it,  as  he  (hall  think  moft  proper. 
*«  In  witnefs  whereof,  the  Seal  of  the  Royal  Court  of 
«t  Guernfey  is  hereunto  affixed  by  us  the  underwritten, 

<<  Signed  by  the  Judge  Delegate  and  Jurats,   as 
"  above-mentioned. 

Here  you  have  fome  Proof  of  the  Ufefulnefs  of  this 
new  Invention,  and  that  from  Seamen  of  long  Stand- 
ing and  Praftice:  But, notwithftanding thefe  leftimo- 
nials,  I  was  yet  determined  to  have  it  tried  further : 
i^ccordmgly  1  made  a  Frefent  of  one  of  my  Machines 
to  a  Friend  of  mine,  Captain  John  Thouwesj  whobe- 
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fides  his  Knowledge  in  the  Thcorv  and  Pradice  of 
Navigation,  was  the  better  qualitied  to  make  Trial  of 
it.  in  regard  he  had  fometimes  accompanied  me  in 
my  Experiment  on  the  Canal  in  St.  James  %  Park,  and 
in  the  River  Thames.  As  he  was  then  going  a  Voyage, 
1  intreated  him  to  aft  impartially  with  me,  and  to 
lofe  no  Opportunity  in  letting  me  know  how  far,  ani 
with  what  Certainty,  my  Invention  might  be  depend- 
ed on.  Agreeable  to  ray  Requefl,  he  wrote  twice  to 
me  on  this  Occafion  :  Hi>  hrft  Letter  was  daied  at 
Nantes  the  2Cth  of  OEiobcr  1724,  and  the  following 
is  an  Exirad  of  it,  viz^. 

*'  According  to  my  Proiriife,  I  am  to  acquaint  you, 
''  that  I  have  had  as  favourable  an  Opportunity  as  I 
"  could  have  wilh'd  for,  to  try  your  Mar inc- Surveyor  \ 
•'  for  foiTie  Part  of  my  Voyage  being  from  St.  Georgia's 
*<  Channel  to  the  Bay  of  Bifcay^  I  pafs'd  clofe  to  the 
«  Lfind's-End  of  Englnndy  with  a  moderate  Gale  of 
••  Wind  at  North  our  Courfe  5.  by  £.  When  1  had  the 
**  Land's-End  Eaft  of  me  about  3  Miles,  I  began  to 
^  reckon,  and  the  next  iMorning,  when  Ujhant  bore 
*'  Weft,  about  5  Miles  Diftance,  the  Surveyor  had 
"  made  juft  37  Leagues.  Thefe  two  noted  Headlands, 
**  which  are  very  near  under  the  fame  Meridian,  dif- 
**  fer  in  Latitude  about  33  or  34  Leagues.  As  for 
"  the  Tides,  we  crofs'd  tham  having  in  this  Run  two 
**  Floods  and  two  Ebb  \  and  as  the  VVind  blew  crofs 
**  the  Channel  one  Tide  was  no  more  influenced  by 
«*  it  than  the  other,  nor  could  the  Current  be  any 
«  Impediment  to  the  Trial.  Now  as  to  our  having 
*'  3  or  4  Leagues  more  than  the  -rue  Diflancc,  the 
•<  Reafon  is  very  plain,  fince  it  cannot  be  expected 
**  but  that  a  Ship  before  the  Wind  will  deviate  from 
«  her  true  Courfe,  fometimes  one  VVay,  fometimes 
<*  another,  in  her  Taws  and  Sheers.    Of  this  all  bea- 
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**  men  are  fenfiblc.  What  I  would  remark  from  hence 
^'  is,  that  the  Surveyor  meafures  all  the  little  Traver- 
^  fes  exadly  j  'tis  therefore  the  Bufinefs  of  the  Navi- 
^  gator  to  allow  for  this,  when  he  works  the  Ship's 
**  Run.  But  I  cannot  help  obferving  here,  that  a  good 
^  EfFed  is  produced  from  thefe  little  Traverfes  being 
**  fo  meafur*d;  for  fliould  we  be  running  boldly  on 
"  the  Land  in  a  dark  Night,  it  forewarns  us  to  look 
'^  out  in  time,  by  marking  fomewhat  more  than  the 
**  true  Diftance  failed  upon  a  ftreight  Line, 

"  Many  are  the  Advantages  which  accrue  to  Navi* 
gation  Dy  this  Invention,  which  I  fliall  not  take 
upon  me  to  enumerate :  In  Ihort,  the  Sailors  are  in 
love  with  it,  and  when  at  the  Helm,  they  value 
themfelves  on  chalking*  more  Miles  than  thofe  who 
"  went  before  them.  For  my  own  Part,  I  am  fo 
"  plcas*d  with  it,  that  I  have  done  with  the  Log. 
•'  One  excellent  Quality  I  obfervc  in  it,  which  I 
*•  cannot  omit  mentioning,  f^^  Thar  in  plying  to 
^  Windward  along  Shore  in  a  dark  Night,  our  ufual 
'*  Way,  by  the  Log^  is  to  (land  two  or  three  Hours 
**  out,  and  fo  many  in  ,  and  here  we  may  be  a  fliore 
•*  before  we  are  aware,  becaufc  in  running  out  we 
"  may  not  have  had  fo  much  Wind  as  in  running  in  \ 
**  or  'we  may  have  reef'd  Topfails,  (horten'd  Sail, 
*«  hankefd  in  the  Wind,  or  have  m^t  with  many 
«'  other  Impediments,  which,  by  being  droufy  in  the 
*'  Night,  a  Man  mny  fometimes  not  take  Notice  of; 
«*  but  ic  is  otherwifc  with  the  Surveyor-^  for  if  the 
**  Ship  is  hindered  in  her  Way,  it  will  not  mark  more 
"  Miles  than  fhc  has  run. 

•^  I  have  (hewM  it  to  foine  curious  Perfons  at 
'*  Nautes,  who  are  greatly  delighted  with  ir.  They 
•*  wanted  to  fee  the  Movement  within,  but  I  fliaJI 
^*  never  grant  that  to  a  Stranger,     I  have  been  ofFcr'J 
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^'  fifty  Piftol  s  for  it,  and  might  have  had  more,  would 
**  I  have  parted  with  it ;  but  1  valut:  the  worthy  Do- 
"  nor  of  it  too  much,  to  do  any  fuch  Thing. 

P.  S.  *'  When  I  (aid  my  Courfe  from  the  L'7)idi- 
•*'  End  to  Ujhant  was  S.b  E.  it  mufl  be  undcrdood 
"  that  I  did  not  go  on  the  OuLid. ,  bnt  pafs*d  within, 
*•  between  T'/^/fMf  and  the  Main;  For  m  the  other 
**  Cafe,  to  pais  to  the  WeftwarJ,  tlie  Courfe  haJ  been 
**  about  .9.  b  W.  to  go  clear  of  ali. 

The  fecond  Letter,  which  I  receiv'd  from  Captain 
TboiwidSy  in  rcl'iuon  to  my  Inftrumenr,  was  dared  ac 
Gusrnfey  the  2^  oi  September  £725  ^  and  what  follows 
is  the  Subftance  of  it,  fo  far  as  it  relates  to  the  Ma^ 
rlne-Sttrvejior^  w\z. 

^  I  am  now  fully  confirmed  of  the  Ufefulnefs  of 
'*  your  Marine-Surveyor^  having  tried  it,  this  laft 
"  Voyage  to  Marfeilles  and  Toulon^  fufficiently  to 
"  perfuade  me,  that  it  is  greatly  preferable  to  the  Log. 

^'  Having  in  two  i  ler  Voyages  in  the  Bay  of 
^  Bifcaj  been  apprized,  that  the  Ship's  Diftance  failed, 
*'  as  obtain'd  by  the  Marine-Surveyor^  was  really  true, 
**  yet  I  was  obligd  every  24  Hours  to  (horten  the 
**  Diftance  by  a  certain  Proporcion,  that  I  gueft  to  be 
*«  near  one  feventh  Part  of  the  Whole  \  which,  from 
*<  the  Bearings  of  Headlands,  &c.  I  found  conftantly 
*'  fo.  However,  to  be  better  faiisfied  of  this  Allow- 
**  ance,  I  wanted  a  long  Run,  near,  or  upon  a  Meri- 
''  dian,  with  good  Obfervations,  which  could  not  be 
"  had  in  the  Bay  or  our  Channels  j  therefore,  when 
*'  I  failM  for  the  Mediterranean^  which  was  in  Ja?iuary 
"  laft,  I  continued  to  make  the  fame  Allowance,  and 
*'  cautionM  my]  Mate  to  make  it  alfo.  It  happened, 
"  that  for  the  firft  eight  Days,  we  had  hard  Gales  of 
"  foutherly  Winds,  attended  with  violent  Squalls  of 
"  Rain,  and  a  diftraded  Sea,  infomuch  that  we  try'd 

O  0  o  '^  under 
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**  under  a  double  reef  d  Main-fail,  great  Part  of  the 
*'  Time,  and  drove  to  the  VVeflward,  without  the  Be- 
"  nelit  of  celcftiaiObfervaiions-,  yet  all  the  While  the 
**"  M/inne-Survexor  llruck  the  Miles  of  our  Drift , 
■  which  arc  to  be  feen  upon  our  Journals  for  every 
••  Hour^  and  To  far  did  t  depend  on  it,  that  I  did  not 
**  order  the  I.^^g  lo  be  ofrce  liove. 

*^  After  the  Dad  Weather,  the  Wind  changed  with 
*'  the  nnv  Moon,  to  A'.  N.  E.  and  U.  E.  with  a  brisk 
"  Gale,  which  gave  us  j^  fair  Run  for  five  Days,  near 
•'  5C  Leagues  every  24  Hours.  We  l:ad  daily  Obfer* 
•*'  vations,  and  our  Courle  was  near  South.  '  Here  it 
**  was,  that  I  found  the  one  fevcnrh  of  the  Ship's  Di- 
*'  ftance  was  to  be  dedu([lcd  from  the  whole,  and  that 
"  it  was  for  Taws  and  Sheers^  v/hich  t\\t  Marine  Sur- 
"  veyor  marks  exactly.  After  this  Allowance  was 
"■  made,  fo  well  did  my  Reckoning  agree  with  my 
**  Obfervation,  that  when  there  was  2  or  3  Miles  dif. 
**  ference,  I  rather  imputed  it  to  the  Want  of  Exad- 
"  nefs  in  my  obferving,  or  a  Fault  in  the  Qjiadrant, 
*'  than  to  the  Marine  Surveyor^  in  regard  my  Mate 
•'  alfo  found  it  to  agree  to  a  furprizinp;  lixactn'eff. 

*'  Three  Weeks  after  our  Departure,  I  had  the 
**  Misfortune  to  lofe  the  Tork  of  the  Machine,  and 
"  therefore  was  afterwards  without  the  Help  of  the 
**  Svrvepr^  til!  our  Arrival  at  Toulon-^  which  Place 
*'  being  one  of  the  chief  Nurfcrics  for  Navigators 
*'  that  ferve  the  French  King,  I  was  the  more  con- 
'*  cerned  for  my  Lofs,  but  I  in  fomc  meafure  repaired 
*'•  it,  by  ordering  a  Smith  to  make  two  fuch  Forks,  of 
**  nearly  the  fame  Dimcnfions  and  Turns  in  the  Fins, 
•«  as  I  could  remember  the  other  hid,  which  ferv'd 
**  there  fo  well  as  to  gain  the  Admir-ation  of  all  who 
'•  faw  me  try  it.  My  Merchant  was  fo  taken  with  it, 
*^  that  he  defit'd  me  to  (hew  it  to  a  Friend  of  his,  a 

**  note/^ 
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**  noted  Profeffor  of  the  Mathematicks  in  the  College 
'*  of  Jefuits  there.  He  was  all  Surprize  at  the  regu- 
*'  lar  Motion  of  the  Machine  under  Water,  and  more 
that  it  fliould  fo  nicely  determine  the  Diftance 
fail'd  of  any  Ship  or  Boat.  I  fliouid  fwell  my  Let- 
ter to  too  great  a  Bulk,  Ihould  1  repeat  theConver- 
**  fation  I  had  with  this  Jefuir,  who  importuned  me 
**  much  to  fee  the  Infidc  of  the  Clock-Work,  ofFer- 
*'  ing  me  what  I  pleas'd  for  a  Sight  of  it.  In  a  word, 
"  I  was  deaf  to  him,  ani  many  other  Gentlemen  of 
"  the  Town,  who  crouded  to  me  every  Day  on  the 
**  fame  Account,  and  who  were  all  greatly  pleafed 
"  wiih  the  Invention. 

"  The  Machine  made  by  my  Diredions  at  Toulon^ 
"  I  us'd  in  my  VVay  home,  and  found  it  to  an(wer 
"  very  well  in  the  Ocean  j  from  whence  arifes  this 
"  Remark,  which  fufficiently  (hews  the  Ufefulnefs  of 
^  your  Invention,  vis^.  That  even  rough  ones,  made 
«'  by  a  meer  Cobler  of  a  Smith,  and  turn*d  by  the 
*'  Diredions  of  a.  ftiort  Memory  which  I  dare  not 
**  truft  in  many  Things,  are  capable  of  anfwering  the 
**  End  for  which  you  invented  them, 

*'  It  muft  be  noted,  that  though  I  allow  one  feventh 
"  of  the  Ship's  Diftance  for  her  Deviation  from  her 
"  Courfe,  yet  fome  Ships  are  fo  built,  that  they  will 
**  fteer  much  truer,  and  others  worfe  than  ours  did ; 
'•  and  in  this  Cafe  the  Marine-Surv^yor  (hews  its 
«'  Worth  ;  for  if  two  Ships  are  in  Company,  the  one 
<  fleering  well,  the  other  ill,  the  Latter  fhall  have 
'«  more  Miles  than  the  Former  on  comparing  their 
<^  Run,  although  they  fet  out  from  the  fame  Port,  and 
*'  never  part  Company- 

I  fhouid  be  wanting  to  my  felf,  if  I  did  not  produce 
the  moft  convincing  Proof  of  the  Ufefulnefs  of  t;his 
new  Invention  ;  I  fliall  therefore  add  to  the  foregoing 
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TcftiironiaJs,  fomc  other  Cenificates  whereby  it  will 
further  appear,  that  the  Marhie  iwvej'or  has  the  Pre- 
ference of  the  Log,  visa. 

"  V\'e  the  underwritten  Maflers  of  Ships,  6^c.  do 
"  certify  all  whom  ic  may  concern.  That  this  21ft  of 
*  Ociober  1725,  we  accompanied  i\Ir.  Henry  de  Sau. 
'*  niarez  on  board  the  Richard  i'atch,  in  order  to 
•'  n.ake  an  Experiment  of  an  Jnflrument  invented  by 
**  him,  cail'd  the  Mar ine^ Surveyor  \  and  as  by  it  he 
^'  proposed  to  afcertain  t|je  Way  of  a  Shin  in  the  Sea, 
*^  much  more  correcSIy  than  by  any  Thing  hitherto 
"  invented  for  that  Furpofe,  we  tried  it  between  Lon- 
*'  don  and  Grave  fend  with  the  Log  (which  we  hove 
'*  feveral  Times)  to  which  ic  appears  to  us  to  have 
"  the  Preference^  for  by  its  conftant  and  regular  Mo- 
"  tion,  the  Ship's  Diftance  fail'd  muft  be  more  exadly 
**  attained  than  by  thcZ,^^^  which  being  hove  but 
"  once  in  an  Hour  or  two,  cannot  be  fo  corrcd,  in 
"  regard  the  Wind  may  increafe  or  lefTen  foon  af- 
"  ter  the  Log  is  hove,  in  fuch  Manner,  that  it  entire- 
**  ly  depends  on  him  who  chalks  the  Log- board  to 

allow  for  it.   As  therefore  very  confiderable  Errors 

muft  arifc  from  thence  if  a  proper  Allowance  is 
**  not  made  for  an  Increafe  and  Decreafe  of  VVind  •,  and 
^  as  the  Marine-Surveyor  is  not  fubjedl  to  this,  but 
«  keeps  a  regular  Motion,  according  as  the  \\ind  is 
^  more  or  lefs :  We  are  therefore  of  Opinion,  that 
«'  this  new  Invention  is  not  only  an  ingenious  Con* 
«  trivance  in  its  Kind,  but  is  cxadly  calculated  for 
^  the  Ends  propofed.  As  witnefs  our  Hands  this  21ft 
<*  of  OQober  1715. 

Michael  Halesj 
\Benjamin  Hutchinfon^ 

"  Sign*d  in  the  Original Q^^/z/^ib  Hales^ 

Peter  Perchardj 
Robert  Gamble.     «  Thcfc 


cfc 


(4P   ) 

••  Thcfc  arc  to  certify  all  whom  it  may  concern, 
•*  that  1  John  Harris^  who  have  us'd  the  Sea  for  thir- 
'*  ty  Years  part   and  who  was  lately  Mate  of  the 
"  \yilluim  ?nd  Tbowas^  bound  from  London  to  Cmifo 
**  in  America^  was  prcfcnt,  v/hen  Mr.  Heriry  de  Stni- 
*'  inmez,  came  on  board  our  Vellcl    and  tix'd  an   In 
•'  ilrumcnt  at  the  Stern  of  her,  call'd  the  Mdrin^- 
Surveyor^  invented   by  him  for  afccTraining  the 
Vvay  of  a  Ship  in  the  Sea,  much  ir.ore  corredly 
**  that  by  the  Log^  or  any  Method  hitherto  in  I; To 
**  for  that  Purpole:    And  as  he  defifd  us  to  try  it 
^*  with  the  Lcg^  an.1  to  mike  an  impartial  Report 
**  whether  we  found  it  preferable  to  the  Log  or  nor  j 
"  1  do  hereby    in  Juflice  to  that  Gentleman,  certify, 
*'  That  we  kept  our  Reckoning  both  by  the  Lo^  and 
*«  this  Inftrument,  and  do  lind  it  much  preferable  to 
^*  the  Log^  or  any  Thing  that  has  yet  appeared  to  nic 
**  for  attaining  the  Ship's  Diflance  faiPd  ^  the  Truth 
«'  of  which  I  am  ready  to  teftify  on  Oath,  if  caird  on 
*^  to  do  it.   In  wi.neis  whereof,  1  have  hereunto  let 
"  my  Hand  this  15th  oi  t^ovej^ber^  1725 

«  Sisn'd  in  the  J  Robert  Gamble,  y^;,.^  ;^„.,.^,^ 

*'  rrefence  or  }tli]i:a  Dobref^ 

It  may  perhijps  be  asked,  how  I  came  to  produce  a 
Certificate  f ro  n  the  Mate,  and  not  from  tlic  Captain 
of  the  William  and  Thomas  ^  To  which  1  anfwer, 
that  the  Mate  left  the  Ship  at  Plymottth,  and  came  to 
Town,  fo  that  1  had  an  Opportunity  of  obtaining  his 
Opinion  of  it,  without  the  Captain's,  who  foon  after 
his  Arrival  in  England^  made  the  beft  of  his  Way  to 
the  Illand  of  Guernfey :  However,  as  I  had  defied  him 
to  try  my  Inftrument  with  the  Log^  and  impanially 
report  to  me,  whether  he  found  it  preferable,  or  not, 
to  that  Method  of  obtaining  the  Ship's  Diftancc  faird  \ 

he 


(    45*2     ) 

he  favcurM  nie  wi^h  a  Letter  from  thence :  His  Nair.e 
is  7bo7H:is  hiiUy  and  liis  Letter  bears  Date  the  i6th 
o{  KcvJrd'er  1715  ^  ic  is  in  French^  and  theSubilanre 
of  it  in  Englifij  is  as  loilows,  viz,. 

*  I'hat  he  had  made  ufe  of  the  Marine- Si trvejor  in 
**  his  Voyage  to  Canfo  in  America^  and  had  been  niorc 
'•  than  ordinarily  careful  therein,  in  order  to  niake  a 
'  ju!l  Report  of  ii^  that  he  had  tried  it  upon  a  Ma- 
*  riiUdu  wich  good  Obfervations,  and  found  it  to  an- 
'•  fvv'cr  his  Expectation  and  10  be  preferable  to  the 
'•  Log^  particularly  in  rough  and  flonriy  Weaihcrj 
^-  tliar  it  had  beer,  mucli  adnirM  by  kverni  Maucrs 
*^  of  Ships,  and  particuhriy  by  (.'ap.iin  St,  Lot\  of  his 
"  Majefty*s  Ship  ihz  Ludlow -CaJUe^  who  exprefsM  a 
"  great  Liking  to  it.  Ke  concludes  his  Letter  with 
"  wifliing  I  had  an  Opportunity  to  perufc  his  Journ- 
"  als,  whereby  it  w^ould  fully  appear  how  itju  h  noy 
«  Invention  is  preferable  to  tho  Leg. 

Being  informed,  that  Captain  Henry  Vnniell  had 
come  over  as  a  PafTengcr  from  <^un[o  in  America^  to 
England^  in  the  aforcfaid  VelVci  William  and  Thomas ; 
and  being  willing  to  cb'/iate  every  Objection  that 
ivjight  be  brought  agiin-l  tie  Mciinc- Surveyor^  I  ap- 
plied my  felf  to  that  Gentlenr:n  for  his  Opinion  of  ir, 
who  was  pleafed  to  fend  me  the  following  Certificate. 

'«  -^BV.^f.  art  to  (trtify  nil  whcm  h  r:a^j  conrern,  that  I  Henry  D:in:c!I,  iih) 

••  I.     iiuie  lien  a!  Sea  upwarl:  ofruclzt  uar.j  f.'rji  n^  a  Voluntitr^  nvtl  uj- 

"  teriLitrdias  a  hudjljitmu):,  did  ia:tlj  cjtit  oicr  a:  a  I*>if,''i.jr  /«  the  \V  illiani 

«'  and  Tnrjina*,  from  Canfo  to  I^lyir.outh,  /;;  li'inh  Vtjjcl  there  v..  s  ,ui  ;«- 

•'  J.rHhiCPst  fix  d  at  the  biern  (^f  i^er ,  f.7<»*ii  ;»r  Marir.c-Survcyor,  inxtnted  i\ 

"  hlr,  Heiiiy  tic  Saumarcz,  jtr  aJccrt.imiKr  i\e  ilay  cfa  iL.;  tn  tks  Vrj  j  a7:'d 

'•  as  that  Cemle-Ttan  hat  applied  tc  me  Cr  my  Opaifoh  of  it,  I  do  keitby  certry, 
"  that  we  found  it  tHHth  n.ore  urrtci  thxn  tke  Log  j  a:: J  that  in  a  (J ale  of 

'*  ^Vihd,  our  BetloKOti  Ly  it  /ipced  zitth  oMf  ClferzAt:oi7,  iuh:rh  the  terkomK* 

'«  ly  the  L<>'^  fldom  did,    /tzd^i  muji,  in  juftice  to  that  (Je*'tlrffia/\  jay,  ihut 

«'  "jut  kept  cur  hecUnih^  both  hy  his  Ir.flrununt  and  the  Log,  an.-i  found  :t 

'*  much  preferalU  thereto,  or  to  any  other  K'.ithod  fr  ohtatntni  the  ithto's  £>/- 

•'  ftanee.     In  Uitr.efs  uLtrtof,  1  have  hireunto  fet  my  Hand  thi*  ^»h  of  Dt- 

*  cciubsr  172^.  .  H.  Dar..*i!l. 
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